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ABSTRACT 

Complete data  are presented f rom a total of 43 rocket-borne experi-  
ments  conducted at Wallops Island, Virginia; Churchill, Canada; Barrow, 
Alaska; Natal ,  Brazil; and Ascension Island in the South Atlantic Ocean 
during 1966. Temperature ,  p ressure ,  density, and wind profiles f rom 39 
grenade experiments,  and temperature ,  p re s su re ,  and density profiles 
f rom four Pitot-static tube experiments covering the altitude range of 
approximately 30 to 90 ki lometers  have been compiled. No attempt has  
been made to analyze the meteorological significance of these data  in  
this report. E r r o r  analyses are included fo r  the results of each of the 
39 grenade experiments. 
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TEMPERATURE, PRESSURE, DENSITY, AND WIND MEASUREMENTS 
IN THE STRATOSPHERE AND MESOSPHERE, 1966 

by 
W. S. Smith, J. S. Theon, P. C. Swartz,  L. B. Katchen 

Goclclnvd Space Flight Ceutel- 

and 

J. J. Horvath 
L,-riirpe vsity o j  Michigan 

INTRODUCTION 

During 1966, 43 rocket grenade and Pitot-static tube experiments  were  performed by the 
Goddard Space Flight Center  and the University of Michigan. These soundings were conducted a t  
Barrow, Alaska (71 'N); Churchill, Canada (59"N); Wallops Island, Virginia (38 "N); Natal, Brazi l  
(6"s); and Ascension Island (8"s). This  report  p resents  the data  obtained f rom these soundings; 
however, no analysis  of the meteorological significance of the data  has  been included here. Th i s  
report  is a record of the unsmoothed measurements  which may se rve  as a bas is  f o r  fur ther  
investigation and interpretation of the s t ruc ture  of the upper atmosphere.  

The  objectives of this program are to obtain a sample of the s t ruc ture  of the mesosphere and 
lower thermosphere which is as representat ive of these regions as possible,  and to investigate 
specific phenomena which occur  in these regions. In o rde r  to extend the coverage over  the widest 
possible geographic area and to permi t  more  accurate  analyses,  the GSFC soundings are coordi- 
nated with soundings in other  pa r t s  of the world whenever possible. 

EXPERl MENTAL METHODS 

The grenade experiment and the Pitot-static tube experiment a r e  two of s eve ra l  techniques 
employed i n  the GSFC Meteorological Sounding Rocket Program.  The experiments are descr ibed 
only briefly here  s ince the detai ls  of the instrumentation and data  reduction have been published 
(References 1, 2, and 3). 

In the grenade experiment,  1, 2, and 3-pound explosive charges  (grenades) a r e  ca r r i ed  aloft  
i n  the nose cone of a Nike-Cajun sounding rocket. The grenades are ejected and exploded a t  2 to 
5-km intervals  as the rocket ascends.  The cur ren t  payload c a r r i e s  19 grenades,  permitt ing an 
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average ver t ical  resolution in the azki nf approxim.ately 3 km. The rocket position and the exact 
position of each explosion are determined by a Doppler tracking system, a precision r ada r  such 
as the AN/FPS-16, o r  both. The t ime of each explosion is detected by senso r s  in  the payload and 
telemetered to the ground. A ground-based a r r a y  of hot-wire microphones capable of responding 
to frequencies in the 4-hertz range is used to detect  and record  the sound waves generated by the 
exploding grenades. The measured experimental  pa rame te r s  are the t imes  and positions of the 
grenade explosions, and the a r r iva l  t imes  of the sound waves at the ground-based microphones. 

Elevation and azimuth angles of the normal to each arr iving sound wave a r e  computed by 
applying a least-squares-fi t  to the a r r iva l  t imes  at the various microphones. Each wave is then 
analytically t raced along i t s  path of propagation through the atmosphere by means of Snell's law. 
Data f rom balloonsondes and rocketsondes obtained near  the t ime of the grenade sounding are 
utilized to account fo r  the influence of wind and temperature  in  re t racing the path of the sound 
wave f rom the ground to the first explosion; above this altitude, the resu l t s  of the experiment 
itself are used fo r  each succeeding explosion. The position of the wave as determined by tracing 
is compared with the known position of the wave source,  the grenade explosion. The amount by 
which the sound wave has  been displaced horizontally f rom one explosion to the next is a measure  
of the average wind velocity vector in the layer  between the two adjacent explosions. The average 
speed of sound and hence the average temperature  of the atmosphere between two adjacent explo- 
sions may a l so  be determined. The temperature  profile consis ts  of d i scre te  points, each of which 
represents  the average temperature  for  the ver t ical  layer  between consecutive explosions. The 
temperature  profile is used to der ive the p re s su re  and density profiles, using the p res su re  meas- 
ured by the accompanying balloonsonde near  the top of its ascent. P r e s s u r e  is calculated from 
the barometr ic  equation by performing an integration over  the temperature  profile s tar t ing with 
the known balloonsonde p res su re  (References 4, 5, and 6). The density is then computed from the 
temperature  and pressure ,  using the equation of state. 

In the Pitot-static tube experiment, two radioactive ionization gages in  the payload measure  
ambient density and p res su re  as the Nike-Apache rocket ascends. The gage measurements  are 
telemetered to ground-based receiving and recording equipment. The rocket t ra jectory is provided 
by Doppler tracking, r ada r  tracking, or  both, to determine the altitude of the measurements  and 
the velocity of the rocket. The measured experimental  parameters  are r a m  pressure ,  static 
p re s su re ,  and velocity and position of the payload in  space. The r a m  p res su re  is related to density 
by the Rayleigh equation and the equation of s ta te  in  the continuum region, and by a modified ther- 
mal t ranspirat ion equation in the free-molecular  flow region. The temperature  profile is computed 
f rom the p re s su re  and density prof i les  with the equation of state, o r  by integrating the density 
profile using a form of the hydrostatic equation. 

RESULTS 

The launch sites of Barrow, Alaska (71 ON); Churchill, Canada (59"N); Wallops Island, Virginia 
(38"N); and Natal, Brazi l  (6"s) - Ascension Island (8"s) were chosen because they are typical 
arct ic ,  sub-arctic,  temperate ,  and tropical locations, respectively. Table 1 summar izes  the date, 
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I q h l e  1 

Summary of Soundings. 
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24 January 
1 February 
1 February 
2 February 

10 February 
10 February 
10 February 
10 February 
10 February 
10 February 
27 February 
1 May 
2 May 
2 May 
2 May 
3 May 
4 May 
4 May 
4 May 

17 June 
17 #June 
23 June 
23 June 

7 August 
7 -4ugust 
7 August 
7 August 
7 August 
7 August 
7 August 
14 August 
15 August 
26 August 
28 August 
30 September 
30 September 
1 October 
1 October 
1 October 
1 October 
2 October 
2 October 
2 October 

Time (GRIT) 

0542 
2012 
2046 
0202 
0710 
074s 
0300 
1800 
1341 
2130 
1662 
2210 
0114 
0119 
0232 
220 1 
0008 
0037 
0 120 
0313 
0315 
0635 
0762 
0700 
0705 
0904 
0949 
1735 
2046 
2326 
2035 
0408 
1911 
0423 
1735 
2350 
0530 
0823 
1128 
2039 
0220 
0820 
1409 

Location E.rperiment 
I 

Churchill 
Barrow 

Churchill 
Churchill 
Wallop s 
Barrow 
Churchill 
Wallops 
Barrow 
Ascension 
Barrow 

Natal 
Churchill 
Barrow 
Churchill 
LVallops 
Natal 
Churchill 
Barr ow 
Churchill 
Barrow 
Wallops 
Natal 
Churchill 
Churchill 
Chwchill 
LVallops 
Natal 
Barrow 
Barrow 

Wallops 

iVallops 

Wallops 
LVallops 
~Vallops 
Wallops 
Wallops 

U'allops 
Natal 

Natal 
Natal 
Natal 

grenade 
grenade ' grenade ' grenade 

' grenade 
grenade , grenade 

I grenade 
grenade 

1 grenade 
1 pitot i grenade 

grenade 1 grenade 
1 grenade 
I grenade 

i 

grenade 
grenade 
grenade 
grenade 
grenade 
grenade 
grenade 
pitot 
grenade 
grenade 
grenade 
grenade 
grenade 
pitot 
pitot 
grenade 
grenade 
grenade 
grenade 
grenade 
grenade 
grenade 
grenade 

Natal I grenade 

t ime, and location of each  of the 39 grenade experiments  and the four  pitot-static tube experiments  
conducted during 1966. The data include two quasi-synoptic series involving launches f rom four 
sites, five s e r i e s  involving launches from three  sites, th ree  series where two sites were  m o r d i -  
nated, and three  series where two o r  more  rockets were  launched f rom a single s i t e  during a 12- 
hour period to determine the diurnal effects in the atmosphere. 
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The resu l t s  of the soundings are given in Figures 1 through 43. In the grenade experiment 
resul ts ,  the directly measured pa rame te r s  (temperature and wind) are tabulated in computer 
printout form on the left-hand page. Tables  of interpolated temperature ,  computed pressure ,  com- 
puted density, percentage of p re s su re  deviation from the 1962 U. S. Standard Atmosphere (Refer- 
ence 7), and percentage of density deviation from the 1962 U. s. Standard Atmosphere are tabulated 
on the right-hand page as functions of geometric altitude. The winds interpolated at 5-km intervals  
are tabulated in component form also. The Pitot-static tube resu l t s  give measured p res su re  and 
density, derived temperature ,  and the percentage of deviation of these parameters  f rom the 1962 
Standard Atmosphere values as functions of geometric altitude. Balloonsonde and rocketsonde 
observations which accompanied the experiments are plotted with the appropriate temperature  and 
wind profile to complete the ver t ical  s t ruc ture  (References 5 and 6). 

ERROR ANALYSIS 

An e r r o r  analysis  has  been performed fo r  all grenade temperatures  and winds reported herein 
when the data recovery was redundant. In a few instances,  data  recovery was sufficient to produce 
a solution, but insufficient to permi t  an e r r o r  analysis. The e r r o r  analysis  is based on a study 
(Reference 8) which demonstrated that more  than 90 percent  of the experimental  e r r o r  is caused 
by the inaccuracy in the determination of the sound a r r iva l  t imes  at the various microphones, 
which produces e r r o r s  in  the computed azimuth and zenith angles of the normal to the sound wave. 
Thus, by treating only azimuth and zenith e r r o r s ,  a good approximation of the total e r r o r  was 
obtained. 

The problem of obtaining the wind and temperature  e r r o r s  was then performed in two parts. 
Separate calculations were  made, first for  the even-numbered l aye r s  between grenades,  and then 
fo r  the odd-numbered layers. F o r  each layer, a single azimuth and zenith deviation was computed 
from the formulas  

and 

where the subscr ipts  U and L indicate the azimuth and zenith deviations fo r  the upper and lower 
grenades bounding a given layer. The calculation is divided into two sections so that the devi- 
ations of one layer  will not influence the temperature  and wind of any other  layer significantly. 

The e r r o r  for  a given temperature  point was computed from the formula 

Temperature error = i(ATaz)2 + (ATzen)2 9 
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where '.Td I is the change in t e m p e r a h r e  indxci!  by the azimuth deviation alone, and 'Tren is the 
change in temperature  caused by the zenith deviation alone. A s imi l a r  formula is applied fo r  the 
wind e r ro r .  
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FIGURE 1 
CHURCHILL, 24 JANUARY 1966,0542 GMT. 
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FIGURE 2 
BARROW, 1 FEBRUARY 1966,2012 GMT. 
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FIGURE 3 
WALLOPS ISLAND, 1 FEB. 1966, 2046 GMT. 
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2-97 
3 . 6  
4.62 
3.83 
3.97 
6.31 
8.40 
5.47 
5.88 
8.88 

g 
K G 

E? 
F 
") & 

!5 

rL, 
4 

L 
WIND 

233.61 

268.6Lc 

234.73 

264.70 

272.15 
270.79 

259.40 

243.15 

217.89 
191.14 
197 m 73 
202.37 
206.35 
189.49 

251.75 

231 57 

177 * 79 
173 * 07 

HEIGHT 
meters 

35 000.00 
40000.00 
45000.00 

55 000.00 
50000.00 

60000.00 
65000.00 
70000.00 

80000.00 
85000.00 

75'000.00 

.60 

.81 

.77 

.73 

.76 

.75 

.77 

.77 

.93 
1.09 
1.20 
1.09 
1.09 
1.82 
2.11 
1.62 
1.56 
2.11 

WIND CCMFUNEXTS 
m/sec 

SarM 
ccanponent (+ ) 

16.34 
18.41 
18.72 
16.72 

31.76 
-27.84 
-6.2b 

.86 
26.72 

-32.18 

15.12 

32404.10 
38130.69 
42432.54 
6027.79 
49542.90 
52965.80 
56342.35 
59620.30 
62756.10 
65808.14 
68778.39 
71684.39 
74491.04 
77182.50 
79820.35 
82358.04 
84778.99 
87065.69 

WEST 
canponent ( c )  

51.52 
32.23 
19.36 
30.35 
42.65 
37.40 

3.68 
-16.15 
-2.00 
27.55 
23.21 

TEMPERATURE ( *K)  (m see.' 1 

10 

LEGEND 

L 5 m/sec L 50 m/sec 

DIRECTION OF 
or less 

1 L i o m / s e c  NORTH WIND 



PRESSURE 
nt/sq meter 

DENSITY "PEBATYJFE! 
@/cu meter fiegrees Kelvb  

.2325836 oi- 

.15781% 01- 
-1973990 01- 

.1429575 01- 

.1(?37@44 01- 

.asO452(7 Q2- 

.l220159 01- 

-7502534 02- 
.5Lr5546 02- 
.5504552 Q2- 
.k7381L5 02- 
-4147629 02- 
.3641120 02- 
-3198021 02- 
.2810201 02- 
.2470304 02- 
-2172391 02- 
.1911.366 02- 
. l a2545 02- 
.148864c 02- 

.I165163 02- 

.10328n 02- 
,9176268 03- 
.8146300 03- 
.7226320 03- 
.6401110 03- 
.5666224 03- 

.1317097 02- 

-5012209 03- 

a3930557 03- 
-3476971 03- 
.307414C 03- 
e2717343 03- 

.&%5& 03- 

.2398766 03- 
-2116750 03- 
.1870858 03- 

. ~ a 1 3 h e  03- 

.1650330 03- 
* 1453794 03- 

.1126469 03- 

.9919?80 04- 

.ss46Ocl 174- 

.7847501 04- 

.6802135 04- 
-5652921 04- 
-4706576 04- 
,3936452 oL- 
-3301726 04- 
.2773669 04- 

.1969627 04- 

.1466976 04- 

-23355% 04- 

,1674110 04- 

.I279773 04- 

.1104865 04- 

.a52501 05- 

.5641876 05- 

-9'66643 05- 

A747134 05- 

221.32 
224.11 
226.90 
229.59 
232.48 
?35.84 
242.27 
247.70 
953.13 
25e. 55 
e63 * 9'9 
265.49 
366 * 40 
267.32 
258.24 
269.19 
270- 17 
271.14 
272.12 
271.77 
271.38 
270.99 
269.97 
268.20 
266.43 
264.67 
263. Oq 
261.51 
259 -94 
257.86 
255.53 
253 - 19 
250.70 
247.96 
245.22 
242.22 
238.43 
2*-63 
230.58 
225.0% 
221 * 47 
215 * 85 
206.64 
197.43 
191.87 
194.22 
196.57 
198.60 
200 * 33 
202.05 
203.60 
205.11 
205.15 
198.51 
191.87 
186.38 
181.55 
177 - 32 
175.26 
173.20 

mssm 
cievia t icm 

(% 1 

8.56- 
8.59- 
8.60- 
8.41- 
8.11- 
7.70- 
7.15- 
6.49- 
5.70- 
4.,%(- 
3.97- 
3.03- 

1.63- 

8.53- 

2.28- 

1.C7- 
.6c- 
.22- 
* 06 
.24 
-29 
32 

* 32 
.26 
* 11 
-09- 
-31- 
.5c- 
-69- 
.%- 

1.05- 
1.26- 

1.78- 
1.50- 

2.09- 
2.37- 
2.43- 
2.89- 
3.15- 
3.45- 
3.81- 

4.95- 
5.07- 
7.50- 
5.76- 
9.55- 
?.a?- 
9 . P -  
9.24- 
8.25- 
6.79- 

3.03- 
I. 6%- 
-86- 
-52- 
.63- 
I. 07- 
1.73- 

4.25- 

4.89- 

D" 
deviation 

(i'o) 

8.09- 
8.84- 
0.47- 
9.?9- 

1c. 39- 
1-.?5- 
11.75- 
11.60- 

11.71- 

8.97- 
7.47- 
6.15- 
4. 94- 
3.22- 
2.79- 
1.84- 

.52- 

.02 
* 20 
.58 

1.18 
1.70 
1.73 
1.38 
1.04 

* 72 - 59 
.55 
.5Q 
-45 
* 53 
* 23 
-39- 
-48- 
-93- 
1.19- 
1.16- 
I. 17- 

.80- 
l.n5 
2.66 
2.14 
2.51- 
6.11- 
9.19- 

11 -62- 
13.59- 
15.07- 
16.15- 
16.25- 
11.73- 
7.39- 
3.92- 
1.00- 
1.22 
1.96 
2.50 

7.30- 

11.72- 

10.35- 



FIGURE 4 
CHURCHILL, 2 FEBRUARY 1966,0202 GMT. 
mim DIRECTION WIND SPEED ERROR l"Am ERROR HEIGHT 

degrees m/sec m/sec ( k )  degrees Kelvin degrees Kelvin ( + I  meters 

100 

80 

- 
E 6 0  

x 
- 
c 
c 
- 
2 40 

20 

0 

358.13 
325 * 50 
299 * 79 

338.56 
319.53 
135 * 73 

294.98 

249.85 
286.84 
244.73 
252.47 
166.74 
144.74 
720.96 
42.05 

112.38 
242.49 

39.04 
57.02 
26.84 
37 * 21 
77.75 
37.26 
27.94 
67.27 
32.52 
27.85 
28.36 
54.?6 
70.79 
16.18 
50.52 
32.52 
40.45 

1.35 
4.30 
6.45 
7.54 
9.14 
7.23 

21.97 
15.22 
10.57 
15.54 
17.24 
9- 19 

10.40 
9.74 

27.94 
22.00 

24.80 

204.63 
231.98 

264.07 
257.17 
283.53 

262.09 
252.16 
235.98 

251 79 

252.99 

240.54 
2W. 52 
215.15 
212.28 
193.89 
138.94 
180.92 

HEIGHT 
naeters 

3'5000.00 
4000)O.OO 
4'5cco. 00 
50nOA. 00 
550or,.Oo 
60099. 9r 
6 5 0 ~ .  ng 
70000.00 
75COO. 00 
80000.00 
85000.00 

.66 

2.63 
2.80 
3.21 
2.60 

1.58 

5-91 
4.42 
3.75 
4.22 
4.90 
2.71 
2.67 
3.35 
5.63 
7.10 
5.34 

W I N D  COMP" 
m/sec 

component (+) 
SOUTH 

-41.27 
-39.13 
-14.53 

-20.70 
20.16 
9.52 
6.14 

13.41 
56.34 

-30.75 

-70.21 

33419.70 

43233 .OO 

50129.20 

59820.05 

3915 -00 

46726.30 

55039.55 

63366.50 
67266.79 
71009.69 
74624.29 
78093.85 
80991.30 
8336h. io  
a5654.05 
87854.75 
839=.30 

WEST 
component (+) 

10.03 
TO. l q  
28.57 
28.62 

-15.31 
4?.73 
26.79 

24.22 

22.76 
-31.13 
-21.78 

LEGEND 

L 5 m/sec 50 m/sec 
or less 

DIRECTION OF 
L i o m / s e c  NORTH WIND 

12 



c& 
03 
03 
03 
03 
03 
07 
03 
3: 
05 
03 
03 
03 
03 
03 
03 
03 
(32 
02 
02 
02 
c2 
02 
02 
02 
02 
22 
02 
c2 
02 
02 
'32 
q2 
02 
02 
01 
01 
c7 
91 
$21 
r1 
(2 1 
c1  
CI 
C1 
01 
CI 
01 
01 
01 
0'- 
3c 
00 
cx) 
GO 
00 
cc 
eo 
00 
OCJ 
00 

01- 
r1- 
01- 
OI- 
01- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03 - 
03- 
03- 
Oj- 
03- 
03- 
03- 
Oj- 
03- 

03- 
03- 
Q3- 
;?3 - 
03 - 
03- 
03- 
23- 
ji, 
G11- 
oh- 
&-- 
&- 
ol- 
QL 
gc- 
CL- *- 
&- 
&- 
&- 
@'. - 
PA - 
&- 
&- 
e&- 
r5- 
<;5- 
05- 
05- 
0 j- 
c5- 

n1.- -, 

201.68 
202.+ 
203.01 
203.68 
2&. 75 
2W.L7 
212.35 
277.211 
222.12 
227.01 
231.00 
256.60 
2L1.30 
2h5.99 
250.6; 
25'1- L 8  
258. c9 

277.3? 
271.01 

213 * 93 
27.2 -71 

PRES- 
devizt i m  

($1 
17. r6- 
?8.& 
20.1% 
21,:L- 
22.99- 
2L.L:- 
25.711- 
26.88- 
27.87- 
28.72- 
29.W- 
30.05- 
30.56- 
3 0 . g -  
31.32- 
31.5?- 
31.83- 
32.03- 
32.25- 
32.5C- 
32.83- 
33.2L- 
33.60- 
33.Po- 
33.83- 
33 * 67- 
33.22- 
32.76- 

32. -.a- 
32. :.0- 

32.16- 
32.91- 
31.a-  
31.p- 
jc.L.- 
20.7~-  
28.30- 
2a.c:- 
27.?@- 
26.16- 
25.2~- &.*- 
22.66- 
22.52- 
le .E%- 
16.55- 
111.05- 

32. LO- 

32.15- 

1:. 51- 
8.3E- 
5.3'- 
2.31- 

13 



FIGURE 5 
CHURCHILL, 10 FEBRUARY 1966,0710 GMT. 

WIND DIRECTION 
degrees 

359 * 31 
13 - 27 
59 * 72 
4.70 

171.42 
350.52 
330.17 

2.80 
9.10 

344.08 
346.14 
357.78 
232.54 
301.78 
350.37 
291.32 
90.22 

242.48 

WIND SPEED 
m/sec 

25.83 
25.41 
14.79 
39.54 
14.25 
10.89 
14.45 
45.27 
67.47 
66.53 
14.55 
11.66 
81.29 
m.35 
(37.08 
51.01 
32.09 

131.28 

2 6 0 -  
2 

x 
I- 

I- 2 
- 
4 40- 

TEMPERATURE ( * K )  

ERROR TEMPEmTuRE ERROR HEIGHT 
m/sec ( * )  degrees Kelvin degrees Kelvin ( I) meters 

1.72 
1.80 
3.37 
6.57 
6.35 
7.73 

13 37 
10.98 
8.23 
9.73 
7.78 
8.40 
9.83 

12.73 
4.43 
6.20 

23.46 
62.73 

t- B 
F 

5 I 
k 6 
u- 

WIND 
( m r e c . ’ )  

233.92 
249.98 
270.55 
266.44 
270.36 

248.65 
259 * 17 

239 13 
229.12 
213.49 
182.99 
1M. 05 
183.31 
206.17 
222. og 
220.98 
194.46 
189.45 

HEIGHT 
meters 

40000.00 
45000.00 
50000.00 
~5000.00 
60000.00 
65000.00 
70000.00 
75000, 00 
80000.00 
85000.00 
90000.00 
95oO0. 00 

.77 

.69 
1.02 
1.80 
1.71 
1.68 
2.59 
2 . N  
1.41 
1.67 
1.50 
1.59 
1.66 
2.42 
1.09 
1.46 
5.72 

14.06 

W I N D   COMPO^ 
m/sec 

component (+)  
SOUTH 

-24.95 
-9.96 

-30.23 
17 

-12.52 
-54.17 
-64.83 
-20.42 
-2.67 
-4.34 

-59.96 
26.41 

352lrl.65 
41184.00 
45648.80 
49376.30 
53014.20 
56558 * f% 
60(713.70 
633Q7.20 
67226.39 
71454.19 
75512.80 
79443.70 
83230.45 
86b4.?0 
69018. i o  
91551.65 
93Y’Q. ?O 
96394.40 

WEST 
component (+) 

-4.60 
-11.76 
-3.05 

07 
7.15 

-5.75 
8.29 
5.35 
9 .G  

70.09 
27.26 
72.79 

LEGEND 

L 5 m / s e c  - 50 m/sec 

DIRECTION OF 
or less 

L 1 0 m / s e c  NORTH WIND 
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KZ:IGI!T 
ile’crs 

f 8 ~ ~ 0 . < y -  
301-01 .x 
3lCV Ic?.c?c? 
320~0.00 
3j000.rxl 
jLO0O.W 
35 2m. 00 
36om.00 
37000.00 
%OOa.OO 
33w.m 
~0cxulr.00 
h3m.m 
42m.m 
43m.m 
4LmO.m 
L5WO.00 
&om. m 
470m. 00 
L8000.09 
~‘-J0~0.00 
5cXlm.00 
51000.cx, 
52000. no 
53m.20 

56000.0~ 
570433.OO 
58ooo.M 
5r-w0.m 
60000.00 
61000.00 
620~0.00 
63000.~0 
64000.00 
65000.00 
66000.00 
6700~. 00 
68m.00 
69000.00 
7xKxJ.00 
71m.00 
72000.00 
73m.00 
74000.00 
75W.00 
76000.m 
~ o o o . 0 0  
-@OCO.oO 
7?000.00 
8ooo0.00 
81000.00 
82000.00 
ej0CQ. 00 
84000.00 
85030.00 
86oao.00 
87000.00 
8€000.00 
85oC,O.00 
~m.00 
~1000.00 
92oao.00 
93000.00 
g4oao.00 
95000.00 
960@0.w 

5~0GO.00 
55000.00 

PRESSURE 
nt ’ sq  meter 

04 
04 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
cx) 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01 - 
01- 
01- .1103232 

01- 
01 - 
01- 
01- 
01- 
02- 
OP- 
02- 
02- 
02- 
02- 
02- 
w- 
02 - 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
05- 
03- 
03 - 
03- 
07- 
03 - 
03- 
03 - 
03- 
03- 
03 - 
03- 
03- 
03- 
03- 
03- 
&- a- 
04- 
04- 
04- a- 
@I- 
&- a- 
04- 
04- 
04- a- 
&- 
05- 
05- 
05- 
05- 
05 - 
05 - 
05- 
05- 
,05- 
05- 
05- 
05- 
05- 
05- 

220.53 
22’2.67 
2?h *Re 
226.36 
22?*11 
231.25 
?33.’50 
2 5 5 - T  
233.67 
241.37 

246.78 
245,. 
953.73 
258.34 
262.35 
267.55 
270.15 
269.05 
267. a5 
256.85 
267. 10 
268. la 
269.26 
270.74 
267.2L 
264.08 
260.92 
257.82 
25L .7f? 
251.7L 
248.71 
245.88 
243.06 
240.24 
277.55 
234.93 
232.32 
229.70 
2%. 25 
222.56 
218.86 
215.17 
209 - 39 
201 .q 
174.36 
166.84 
182.62 

161 * 13 
180.3% 
180.53 

182.25 

188.85 
196.05 
203.25 
2W.79 
215.e 
221.97 
224 - 75 
727.47 
222.65 
208.54 
194.45 
192.28 
1g0.11 

2114. ‘37 

181.88 

181.39 

183.12 

FRFSSURE 
deviati,m 

($) 

6.17- 
6 * 47- 
4.69- 
6.94- 
6.y- 
7 . 1 ~ -  
7-27- 
7.117- 
7.67- 
7.87- 
8.06- 
8.26- 
8.1~5- 
8.51- 
e -68- 
8.67- 
8-57- 
8.44- 
8.40- 
8.50- 
8.66- 
e -83- 
8 . 9 -  
9.06- 

9.10- 
7.16- 
9.27- 
9.43- 
3.Q- 

10.23- 
1 0 . 6 ~  

9.91- 

ll.02- 
11.40- 
11 *73- 
12.01- 
‘2.22- 
12.36- 
1 2 . G  
12.55- 
12.62- 
l2.68- 
12.80- 
13.11- 
13.60- 
14 -57- 
15.63- 
16-66  
17.33- 
17.82- 
18.01- 
1a.m- 
17*?3- 

17. :6- 
17.3- 

14.99- 
13.07- 
10.59- 
7. /a- 
4.k-  
.?7- 

2.20 
4.4? 
5.40 
5.30 
4.73 

10.45- 

DEXSITY 
.-levizkLon 

(%! 

11. q- 
b .86- 
5.58- 
6.21- 
6.17- 
6.9- 
6 * 0:- 
6.17- 
6.36- 
6-55- 
6.74- 
6.93- 
7.12- 
7.84- 
8.57- 
9.2111- 
9.73- 
3.5:- 
8.13- 
7.58- 
7.35- 
7.62- 
8.17- 
8.57- 
9.37- 
8.99- 
8.63- 
8.32- 
8 . q -  
7.y- 
7.76- 
7.68- 
7.72- 
8.03- 
8.86- 
9.63- 
10.38- 
11.06- 
ll.70- 
11.97- 
12.13- 
12.2- 
12.45- 
11.76- 
io.lr9- 
0.38- 
8.49- 
? .3h- 

11 -79- 
13. *- 
15.93- 
17.95- 
1.3.1.2- 
if?. 62- 
i€! .89- 

23. oi- 
2L .Lk- 
25.1h 
25- 17- 
24.87- 
23.16- 
20.03- 

4 * 96- 
4.h2 
7.’ 5 
9.44. 

20.95- 

14.32- 

15 



FIGURE 6 
WALLOPS ISLAND, 10 FEB. 1966, 0748 GMT. 
wIm DIRECTION 

degrees 

263.93 
334.24 

50.93 
87.24 
76.69 
83.42 
58.29 
6.34 
7.02 

337.81 
329.68 
355.24 
17.98 
72.25 

306.83 
310.11 

20.36 

WIND SPEXD 
m/sec 

21-95 
9.08 

23.48 
22.89 
39.28 
37.45 
20.32 
23.28 
11.86 
8.05 

28.64 
48.99 
55.76 
24.39 
48.46 
42.85 
28.78 

BALLOONSONDE 2:i- 160 TEMPERATURE 200 240 ( O K  I Ita 

ERROR 
m/sec ( k )  

.69 
1.02 
1.74 
1.35 
1.42 

3.13 
4.65 
4.78 
3.69 
3.69 
4.61 
4.68 
3.29 
5.09 
5.69 
7.62 

1.93 

F 6 
(R 
L 

% 
! - 

4 
WIND 

m l e c  ' )  

TEMPERATLTRE ERROR HEIGHT 
degrees Kelvin degrees Kelvin ( k )  meters 

240.62 
259.48 
261.08 
253.18 
254.53 
248.05 
242.96 
231.85 
239.08 
221.52 
209.44 

225.11 
219.69 
237.25 
221.01 

203 * 77 
224.43 

HEIGHT 
meters 

35000.00 
4 m . 0 0  
45000.00 

55000.00 
50000.00 

60000.00 
65000.00 
70000.00 
75000.00 
80000.00 

.42 

.56 

.80 

.02 

.67 

.88 
1.06 
1.11 
1.15 

.96 

.e3 

.86 
1.02 
1.22 
1.12 
1.59 
1.93 

W I N D  CQMPONENTS 
m / s e c  

sou?H 
cmponent (+ ) 

.87 
-8.44 

-11.13 
-6.81 
-5.75 

-20.73 
-9.79 

-29.23 
-52.72 
-44.35 

34225.05 
39830.f@ 
44063.70 
47565.60 
50949.85 
54263.05 
57491.65 
6c%oo. 10 
63632.65 
66610.25 
69475.94 
72276.49 

77569.90 

84809.49 

74982.20 

80071.15 
82483.79 

1;IEST 
component (.e) 

19.35 
3-05 

-19.46 
-33 -31 

-5.41 

12.51 
-17.25 
-17.03 

-32.66 

.61 

LEGEND - 5 m/sec L 50 m/sec 

DIRECTION OF 
or less 

L i o m / s e c  NORTH WIND 
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PREssliRE DElISITY TEEEXATWE PRESSURE 
n t  'sa meter &/cu meter de,-rees I(elv:n deviation 

($1 
& 
9+ 
04 
c4 
c3 
03 
03 
03 
03 
03 

03 
03 
07 
03 
03 
03 
03 
07 
03 
07 
92 
02 
c2 
32 
02 
02 
02 
02 
e2 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
e1 
01 
e1 
01 
01 
01 
01 
01 
Gi 
01 
01 

01 
cc 
eo 
0c 
oc 
e0 

03 

,.- '2L 

31- 
01- 
01- 
c1- 
01 - 
01- 
01- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
M- 
c2- 
02- 
02- 
e2- 
02- 
02- 
02- 
02- 
03 - 
C: - 
07- 
03- 
03- e:- 
?: - 
Oj- 
0;- 
03- 
03- 
03- 
03 - 
03- 
03- 
0:- 
03- a- 
04- 
04- 
&- 
OL- 
&- 
&- 
c4- 
&- 
&- 
04- 
04- 
04- 
:4 - 
@I - 
05 - 
-5- r\ 

218.16 
~ 1 . 2 6  

227.u 

233 - 73 
236.80 
239.91 

224.37 

230.59 

243.22 
246.58 
249.95 

256.68 

25:. 32 
260.30 
260.68 
261.06 
258.97 
256.71 
254.45 
253.35 
253.75 
25L.15 
25h. 47 
252.&7 
250.52 
2m.56 

245.31 

253 * 3 L  

259.511 

2L6.88 

eL3.77 
2L:. 7_L 
237- 57 
233.99 
232.80 
235.18 
237.56 
236. 
231 .~1  
225. 12 
219.87 
215.66 
211 * 4L 
2&. 37 
206.35 
2&.32 
2p.25 
~ 6 . 9 2  
22L.L: 
2ZL. 69 
22L.?h 
221;. 1-7 
222.2  
213.8L 
226.45 
Z"3.75 
2T"."L 
226.56 

5.54- 
5.81- 
5.9L- 
5.93- 
5.80- 
j. p.- 
5.20- 

4.47- 
L.07- 
3 I c5- 
3.21- 
2.7L- 
2.27- 
1.85- 
1.57- 
1. LC- 
1.35- 
1. 'L-7- 
I.&- 
2.4L- 
7.23- 
L. 02- 
%8c- 
5.55- 
6 . ~ ~ -  
7. IS- 
8.~7- 

? * 79- 
lo*&- 
L1-L:- 
12.111- 
1: .L1- 
lL.44- 
15.3L- 
15&- 
16.32- 
16.67- 
17. I&- 
17.71- 
1'3.35- 
1". 32- 
15.65- 
20 .y -  
2Q.&1- 
2c.9- 
20.55- 
l?.LL 
17.82- 
-5.87- 
13.59- 
3.01- 
9.1L- 
L.85- 
I. 0% 
7.2: 
7.LL 

4.811- 

R CL- _ - _  

DENSITY 
deviation 

($ f 
5.20- 
L.41- 
5 .L5- 
6.33- 
7.06- 
7.611- 
7.53- 
7.25- 
7.10- 
6.51- 
6.6s.- 
6 . k ~ -  
6.16- 
5 *72- 
4.32- 
3.21- 
2. le- 
1.22- 

.5c 
2.36 
3*3? 
3.38 
2.56 
1.77 . L 7  . L t; 

.15- 
1. 011- 
2.07- 
"M- 
11.06- 
4.42- 
LL, ^7- 
5.35- 
6.72- 
2.62- 

12.56- 
14.0s;- 
13. E$- 

13.36- 
13.95- 
T4.35- 
15.52- 
16.65- 
17. fa- 
2:,L5.- 
25.27- 
2E. r6- 
28.2:- 
2e. 96- 
27.36- 
26.cLc- 
24.5r- 
24. q- 
22.L5- 
2n.19- 
:-L * j8- 

13.36- 
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FIGURE 7 
BARROW, 10 FEBRUARY 1966,0800 GMT. 

WIND DIRECTION W I N D  SPEED ERROR TEMP" ERROR HEIGHT 
degrees m/sec m/sec ( i )  degrees Kelvin degrees Kelvin ( C i  meters 

318.14 
13.35 

356. $8 
345.61 
136.99 
118.75 
22.39 

256.77 
215.06 
174.76 
198.68 

272.31 
292 - 75 

30.61 
15.75 

14.91 
5.25 

15 -25  

14.66 
22.81 
24.64 
29.38 
25.19 

74.07 
95.30 

93.16 

3.02 
3.81 

12.58 
10.81 
22.76 
18.52 
19.66 
25.45 
6.15 

11.08 
29.85 

65.51 
34.22 

248.72 

248.90 

250.43 
259.14 

249.82 
242.16 
230.29 
239.90 
206.91 
177.48 
168.40 
193.56 
205.78 

1.08 
1.25 
3.97 
5.86 
5.57 
4.76 
7.01 
7.59 
1.61 
2.47 
7.17 

20.15 
13 32 

36451.05 
42451.45 
46973.75 
50744 15  
54423.95 
58013.35 
61509.35 
64924.29 
70896.29 
77199.45 
81197.95 
850%. 30 
88255 - 19 

100 1 1 1 1 1 1 1 )  w m  COMPONENTS 

BALLOONSONDE 

n 

HEIGHT 
meters 

40000.00 
45000.00 
50000.00 
55000.00 
6 m . 0 0  
65000.00 
70000.00 
75000.@3 
8 0 ~ . 0 0  
85000.00 

m/sec 

component (+ ) 
SoIlTH 

-18.38 
-15.26 
-14.59 

4.35 
-8.94 
5.87 

21.28 
24.72 
70 - 74 

-27.45 

WEST 

6.19 

3.15 
-5.06 
-10.48 
23.89 
17.94 
4.39 
20.69 
67.92 

component (+) 

-1.07 

I60 200 240 280 WIN? 
1 - rec' I TEMPERATURE L 'K) 

LEGEND 

L 5 m/sec 50 m/sec  
or less 

DIRECTION OF 
L ~ o m / s e c  NORTH WIND 
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.3?01543 01 
-3311222 C1 

e32.e~ 
231.a 
236.55 
29 .h5  
2hG.33 
2L2.21 
2bh. IC 
245.98 

2L3. IC: 
2L9. ldl 

253.01 
25c. 70 
251.LQ 

2 L 7 . 3  
2@.e7 

2L3.73 

253. LI 
255. IL 
257.25 
25s. q 
256.35 
253.6'1 
253.92 
2%. 9€ 
2L9. 21 
2Lg. h€ 

2ka.54 

244.32 
242.19 
238.a  

232.01 
231.66 
234. @ 
237.30 
239.u 
233.95 
228. L3 
222. 21 
217.38 
211.86 
2613-2 

197.05 
192. 1:1 
1'57.75 
183.08 
178. L1 
175.56 
17:. f? 
173 -12 
16e .ah 
173.65 
18o. 2c 
186.75 
193.30 
197.21 
201.01 

249 -71 

246.L5 

235.41 

201.75 

PFGSSURE 
deviat i m  

($1 
3.58- 
3.m- 
2.51- 
1.85- 
1.23- 

-55- . r~6  
* 51 

1.1c 
1.52 
1.8C 
1.55 
1.?5 
1.82 
1.56 
1.19 

-77 
* 32 .' 6- 
-6.9- 

1.12- 
2 .T-  
5 . O G  
L. 32- 
5 .@- 
6.E- 
7.01- 
7.85- 
8.68- 
9.53- 
10.9- 
11.29- 
12.27- 
13.33- 
14.38- 
15 -2" 
15.63- 
15 .a- 
15. ?e- 
16.~9- 
16.27- 
16.61- 
17. 05- 
17.60- 
18.2L- 
18.?5- 

20.60- 

22.58- 
27.6:- 
21:. 53- 

26.73- 
27.11- 
27. L2- 
27.& 
26.61- 
25.62- 

19.7h- 

21.55- 

25. h.4- 

24.37- 
22.85- 

ir" 

( 4 )  

7 * 0c- 
6.E?5- 
6.65- 
h' V .  L,?, 
6. og- 
5.16- 
&.re- 
3.25- 
2.39- 
1.26- . 03 _.. 1 T @  

2.21 
3.K- 
3.82 
&.a? 
:.$I 
:-73 
7 . 5 9  

k.1? 
B .L< 
L.61 
L . 7 3  
T.'* 
1.L5 - 36- 
L.5L- 
2.72- 
3. 10- 
3.9c- 
4.25- 
ti.&- 
5 *re- 
7.22- 
10.62- 
13.57- 
15.91- 
-, 1q.3;- 
14.93- 
1L.5L- 
14.21- 
13 * 37- 
15.56- 
l l r  r4- 
14. e- 
l k  .ea- 
1 5 . 3 0  
15.91- 
16.53- 
18. c6- 
13.75- 
21.23- 
21.15- 
24 * 1L- 
27.25- 
253 * 02- 
31 * L2- 
51.86- 
32.02- 
31.95- 

devi2tior. 

7 zc _. I 
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FIGURE 8 
CHURCHILL, 10 FEBRUARY 1966,1800 GMT. 

WIND DIRECTION 
degrees 

8.44 
41.98 
8.77 

343.96 
21.64 

147.56 
146.40 

127.25 
33.71 

347.2P 
342.39 
44.98 

200.27 
3.75 

223 * 79 
145.60 
292.34 

95 12 

W I N D  SPEED 
m/sec 

27.48 
31.06 

32-05 
28.12 
27 - 85 
33.40 
43.32 
34.94 
26.42 
68.53 
79 * 19 

152.86 
1.47 

83.21 
22.12 
25.83 

112.69 
30.41 

I I 1 I 

< 

BALLOONSONDE < 
I60 m 240 280 

TEMPERATURE ( O K )  

ERROR 
m/sec ( t ) 

1-59 
3-71 
3.95 
3.22 
4.10 
4.60 
7.18 

10.14 
8.76 
7.w 
5.56 

12.23 
25 -72 
33 * 50 
13-87 
52.74 
37.33 
29.53 

3 
J! !  

% 
L 

WlND 
( m sec-f ) 

TEMPERATORE ERROR KEIGHT 
degrees Kelvin degrees Kelvin [i) meters 

233.58 
246.44 
260.56 
269.03 

265.81 

221.34 
208.19 
194.93 
190.73 
168.79 
199 * 31 
204.07 
202.49 
192.76 

277.84 

248.83 
227.41 

203.95 

HEIGHT 
meters 

35000.00 
4oooo.00 
45000.00 
50000.00 
55000.00 
60000.00 
65000.00 
7oooO. 00 
75000.00 
8om.00 
8500~.  00 
~0000.00 

.65 
1.19 
1.08 

.79 
* 91 
.91. 

1.14 
1.41 
1.06 

.85 

.68 
1.81 
2.54 
4.92 
6.14 
7.76 
5.79 
5.13 

34314.60 
40157.85 
44538.25 

51740.75 
48181.00 

55203 * 50 
58573.95 
61857.70 
65566.80 
69670.05 
73617.35 
77429.05 
31087.39 
84156.60 
86675.20 
89 110.45 
91460.00 
93667.25 

WIND COMpONENTs 
m/sec 

SOUTH WST 
component, (+)  component (+)  

-29.51 
-20.70 
-31.03 
-26.44 

21.76 
25.01 

14.02 
-58.70 

-102.07 

44.47 
46.79 

-44.03 

-6.17 

-3.28 

-17.47 

-23.13 

-18.00 

-1.45 

-28.67 

-33.40 
27.87 
13.01 
18.67 

-12.93 

LEGEND 

I 5 m / s e c  k 50 m/sec 

DIRECTION OF 
or less 

L i o m / s e c  NORTH WIND 
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EIGHT FRESSJRE DENSITY TEMpEil[\?uRE 
re*.ers nt!sq meter k&/cii meter degrees Kelvin 

~0(?(?C. ‘?0 
3~000.no 
32000.00 
33000. 00 

35CQO.W 
36000.00 
37000.00 
y30m. 00 
3S.OM.W 
40000.00 
41000.00 
42030.00 
L3000.00 
4bC0.00 
b5m.@0 
Gc?on. a0 
47000. 00 
k90(?0. 00 
49m0.00 
5 m 0 . 0 0  
5100.00  
5 2 0 ~ 0 . ~  
530c0.00 
5Lc”  QO 

56000.~0 
57000. n~ 
5800o.00 
59900. QO 
6Oc?c?O. 30 
61m0.00 
620~0.00 
630cc. 00 
64ooo.00 
65000.00 
66000.00 
67000.00 

69000. oc 
7 m . 0 0  
71000.00 
7 2 ~ ~ 0 . 0 0  

34000.00 

5500Q. rx) 

68000.00 

730cc. 00 
74000.00 
75000.00 
76000. GO 
77000.00 
78000.00 
74W.00 
80000.~?0 
81000.00 
€?2Om*00 
830C0. 00 
84000.00 
85000.00 
86000.00 
87000.00 
88000.00 
89000.00 
goo00.00 
g1000.00 
92000.00 
93000.00 

& 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
07 
03 
05 
03 
a2 
02 
02 
02 
02 
02 
a2 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01- 
01- 

01- 
01- 
01- 
01 - 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 

02- 
02- 
02- 
02- 
02 - 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
0;- 
Oj- 
03- 
03- 
03 - 
03- 
03- 
03- 
03- 
03- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
d:- 
04- 
04- 
04- 
04- 
&- 
d- 
05 - 
05- 
05 - 
05 - 
05 - 
05- 
05- 
05- 
05- 
05- 
05- 

92- 

224.51 
226.151 
228.71 
230.81 
232.92 
235 - 
239.48 
241. 68 
243.88 
246. 
242.15 

237.28 

252 - 37 
255.60 
258.82 
261.63 
263.95 
266.26 
268.60 
271.05 
-3.53 
276.00 
276.9; 
273. 46 
26?. ?? 
266.51 

256.76 

246.05 

261.79 

251.72 

239.52 
233.00 
2 8 - 1 7  
225.54 
223.90 
222.27 
219.95 
216.74 
a3.54 
210.33 
207.07 
203.72 
200.36 
197.00 
194.50 
193.40 
192.30 
191.20 
187.30 
181.30 
175 3 31 
169.31 

187.82 
197.77 
200.90 
202.79 
203.86 
203.21 
202.56 
198.80 
194.66 
195.49 
200.56 

177.87 

?REsmz 
deviation 

($1 
0.80- 
6.?0- 
6.34- 
6.?5- 
7.00- 
7.08- 
7 * 19- 
7.33- 
7.50- 
7.69- 
7.91- 
8.13- 
8-33- 
8.50- 
8.54- 
8.77- 
8.91- 
9.4- 
9.20- 
3.25- 
9.20- 
g.04- 
8.82- 
8.63- 
8.51- 
8.L6- 
8.49- 
8.66- 
8 . q -  
9.“- 

10.15- 
11. og- 
12.25- 
13.45- 
14.53- 
15.51- 
16.39- 
17.23- 
18.05- 
18.84- 
13.62- 
20.37- 
21.11- 
21.83- 

23 * crl- 
2 3 . b  
23.63- 
23 - 73- 
23.91- 
24.26- 
24.95- 

22.51- 

25 - 53- 
25.3?- 
24.54- 
23.24- 
21.76- 
20.15- 
18.50- 
16.86- 
15.34- 
14.21- 
13.44- 
12.69- 

DEk’SITY 
deviation 

($1 
5.36- 

7.03- 
6.54- 

6.82- 
6.66- 

6.41- 
6.51- 

6.30- 
6.29- 
6.31- 
6.67- 
7 - 05- 
7.41- 
7 f 73- 
7.89- 
7.88- 
7.89- 
8.51- 
9.39- 

10.15- 
10.80- 
10.89- 
9.95- 
9.35- 
8-77- 
7.85- 
6.91- 
6.03- 
5 15- 
4.05- 
3.14- 
3 - 03- 

6-33- 

5 * 16- 
7.16- 
9.04- 

10.53- 
11.61- 
12.63- 
13 -71- 
14.71- 
15.65- 
16- 57- 
17.48- 
18.71- 
20.39- 
21.m- 
23.16- 
23.25- 
22.56- 
21.95- 
19.91- 
24,34- 
28.25- 
31 * 07- 
30.9- 
30. :o- 
29.24- 
27.54- 
25.85- 
23.07- 
19.05- 
17.36- 
17,44- 
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FIGURE 9 
WALLOPS ISLAND, 10 

WIND DIRECTION W I N D  SPEED ERROR 
degrees m/sec m/sec ( + )  

FEB.1966, 1841 GMT. 
TEMPGRATURE ERROR HEIGHT 

degrees Kelvin degrees Kelvin ( + )  meters 

262.90 
264.27 
326.12 
133.16 
83.09 

12.94 
233.81 
291.25 

0.42 
23.02 

75 30 

172.67 
160.05 
198.94 
194.37 

7.23 
202.44 

30.33 
17.40 
2-97 
2.73 
9.68 

10.01 
8.87 
4.02 
8.80 

18.61 
27.14 
10.26 
12.71 
28-44 
63.82 
75.82 
88.00 

* 72 
1.14 
1.48 

1.48 
1.79 
3.34 
3.55 
2.09 
5.34 
4.62 
6.18 
6-53 
3.13 
5.77 
7-29 
9.73 

2-81 

-- 
uc 

HASPSONDE 

L 

1 . 1  
200 .240 

TEMPERATURE ( O K )  
WIND, 

( m x c  ) 

80 

20 - 
BALLOONSONDE 

234.94 
259.67 
264.20 
263.72 
258.93 
254.45 
248.82 
243.39 
236.74 

228.31 
208.79 
201.37 
202.81 
224. Og 
246.64 
200.19 

232.59 

.41 

.69 
1.02 
.% 
.38 

1.09 
1.09 
1.10 
1.37 
1.48 
1.45 
1.45 
1.42 

.73 
1-59 
2.62 
2.42 

33371. b 

43065.19 
G525.90 
49893.85 
53170.25 
56459.04 
59563.65 
62009.75 
66054.15 
69171.60 
72117.95 
74894.75 
70634.64 
82187.39 
84395.99 
€6466.19 

3aS16.55 

HEIGHT 
meters 

35000.00 
40000.00 
45000.00 
50000.00 
55000.00 
60000.00 
65000.o0 
70000.00 

80000.00 
85000.00 

75000.00 

WIND COMPONEslTS 
m/sec 

component (+ ) 
sovm 

3-15 
.64 
.39 

-1.20 
-5.93 
1.78 

-13.46 
-15.09 
12.36 
40.32 

-29.53 

WEST 
~csnponent. (+) 

26-54 
13.22 
1-07 

-9.61 
-5. LO 
3.77 

-7.99 
.82 

-3.95 
u .76  
3.04 

LEGEND - 5 m/sec L 50 m/sec 

DIRECTION OF 
or less 

1 L iom/sec  NORTH WIND 
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nr/sq m e t e r  
DDiSITY TEMPERmmE 

&/cu =et= degrees Kelvin 

.4og3?49 00 .677a741 05- 

225.01 
227.28 
229.55 
231.82 
252. w 
237.7k 
2k2.2G 
2L6.66 
251.12 
255.58 
259.76 
260.25 
261.9 
263.03 

263.42 
263.78 
263. c4 
261.62 
260.20 
258-78 

256.j. 

264.12 
264.06 

257.41 

25L. 67 
253.02 
251.31 
2 9 . 6 0  
2L7.90 
2L6.21 
24h.51 
242.67 
240.55 
@.k5 
236.49 
235.21 
25,“.?5 
232.65 
271.22 
229.5 
22c * 5tc 
222.El 
216 * 19 
2051.56 
206.L3 
203.76 
201.41 
201.79 
202.17 
202.56 
204.99 
210.98 
216.57 
222.36 
232.38 
242.59 
233 - 
210.65 

PEZSSUFB 
Ceviat ion 

( lo)  
4.09- 
L.07- 
5 . 9 -  
3.80- 
3.5s.- 
1.73- 
3 . 3 -  
2.70- 
2.24- 
I. 7c- 
1.09- 

.5c- 
* OG- 
.4 i  
- 73 
.g4 

1.00 
.?3 
70 

.32 . ’3- 
-65- 

1.24- 
I. 99- 
2 . 6 ~ -  
3.30- 
3.93- 
L.66- 
5.3?- 
5.95- 
6.65- 
7.39- 
7.95- 
8.61- 
F: .20- 
9.65- 

I C .  0T- 
10.2”- 
10.72- 
10.25- 
10.0:- 
9.78- 
9.66- 
9.71- 
9.8L- 
9.89- 
5.85- 
9.58- e.$- 
8.02- 
6.61- 
4 .to- 
1.70- 
r.53 
5.5L 

10.30 
15 -30 
19 * 31 

DDiSITY 
deviztion 

($1 
3 - 87- 
4.33- 
I..?:- 

L.87- 
L.99- 
5.35- 
5.61- 
5 - 77- 
5 . E L  
5.7:- 
4.50- 
3.36- 
2.31- 
1.35- 
-07- 
1.1c 
2 . l L  
3.25 
3.79 
3 .e6 
5.90 
3.83 
5.69 
3-07 
2.25 
1 *L7 

.69 

.OB- 

.8L- 
1.6~- 
2.22- 
2.85- 
3 -78- 
5.12- 
6.6~- 
7 . 5  
9.13- 

rn.25- 
11.17- 
11 .?6- 
11. oj- 
9.82- 
E! .72- 
9.16- 
3.76- 

10.t2- 
12.07- 
13 -40- 
14.42- 
15.93- 
LE. 22- 
18.14- 
17.65- 
17.96- 
y7.85- 
10.63- 
2.32 

E 18- 
/ e -  
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FIGURE 10 
BARROW, 10 FEBRUARY 1966,2130 GMT. 

W I N D  DIRECTION W I N D  SPEED ERROR TEMPERAmTRE ERROR HEIGHT 
degrees m/sec m/sec degrees Kelvin degrees Kelvin meters 

299 4 42 
319.24 
332 * 90 
5.05 

258.04 
317.90 
175.62 
268.68 
157.36 
249 * 52 
238.32 
176.44 
204.46 
245.12 
3.75.44 
242.77 
297.29 
262.70 

24.79 

14.68 
33.21 
9.73 
5.11 
20.66 
15.60 
9.89 
34.46 
59.93 
66.33 
89.00 
92.82 
100.53 
39.42 
187.60 

15.66 
12-93 

1.66 

6.60 
8.45 

io. 60 
3.43 
21.51 
13.54 
25.79 
31 * 02 
35-31 
40.40 
36.77 

3-70 

101.71 
60.66 
55.86 
1.78 

109.45 

242.46 
245.68 
249.23 
248.14 
262.61 
243.81 
247.55 
246.33 
228.86 
214.70 
205.98 
190.50 
187.30 
192.85 
189.46 
203.62 
178.70 
202.70 

.61 
1.25 
2.19 
2.50 
3.48 
4.72 
5.32 
4.45 
6.18 
9.04 
10.06 
9.79 
9.18 
13.38 
15.84 
15.31 
15.26 
33.54 

32966.80 
38465.55 
42584.90 
46004.85 
49338.45 
52576.95 

58795.35 
62243.20 
66046.05 
69695.45 
73201.54 
76563.14 
79348.34 

83850.30 
85956.59 

5 572 5. a5 

81633.74 

87933.39 

100 I I I I I I I  W I N D  coMF0"Ts 
m/sec 

HEIGHT SCUl7-I WEST 
meters component (+) component ( c )  

35000.00 -12.05 17.9 
-11.73 8.61 
-13.70 .81 

50000.00 4.00 27.18 
55000.00 2.25 1.20 
60000.00 5.34 11.34 

6.46 5.06 
70000.00 21.72 26.45 
75000.00 60.11 12.96 
800o0.00 53.15 55.61 

- 85000.00 11.02 59.71 

WIND 
TEMPERATURE ( O K )  1 m I e c . l )  

LEGEND 

L 5 m/sec 50 m/sec 
or less 

DIRECTION OF 
L 10m/sec NORTH WIND 
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& 
& 
& 
ci4 
c7 
03 
07 
e3 
Q3 
03 
03 
03 
'?3 
03 
03 
03 
03 
03 
173 
03 
03 
02 
02 
02 
r2 
02 
c2 
c2 
e2 
02 
02 
02 
c)2 
02 
02 
02 
02 
01 
CI. 
01 
01 
e1 
01 
CI 
Q1 
?I 
01 
c.1 
CI 
01 
01 
GG 
00 
(31) 
rC 
sv) 
c?C 
00 
GC 

PRESSURE 
dwiatim 

($1 
.L2- 
-9 

1.r8 
1.9 
2.78 
3.52 
L.1t 
4.62 
k.96 
5.16 
5-27 
5.17 
5.00 
L-73 
4.35 
3 2 6  
3.24 
2.45 
1.53 

.58 
* 21- 
.en- 

1.33- 
2.07- 
3.'??- 
4.32- 
5.L9- 
6.51- 
7.37- 
8.13- 
8.62- 
9.46- 
10. 17- 
lI.04- 
12. (33- 
IJ .1?- 
14.52- 
15.1-6- 
16.62- 
17.7h- 
1e.er;- 
13.78- 
20.72- 
21.66- 
22 * 66- 
23.72- 
24.75- 
2 j .57- 
26.29- 
26.75- 
26.E6- 
26. jh- 

25.2~-  
21 * L.8- 
27 . :,.7- 
'2.13- 
21.03- 
2c.76- 
.?O.tCj_ 

25.53- 

DERSITY 
deviatim 

($1 
5.47- 
5.17- 
4.36- 
5.57- 
2 - 77- 
1.9- 
.15 

1.56 
2.83 
3.?7 
4.9e 
5.7? 
6.13 
6.95 
7.30 
7.85 e .liB 
8.5.3 
9.22 
7.15 
5.1E 
2 . e  
3.19 
4-75 
5.12 
5.55 
2.99 
.66 

1.31- 
2 * 69- 
3.39- 
k.86- 
4.35- 
7 . 9 -  
t.07- 
5 -w- 
6.27- 
7. u- 
e. 66- 
10. 37- 
12 03- 
13.6r- 
I L  .e& 
1s * 57- 
16.31- 
17.1 7-  
rg . e G  
21 1L- 
22.92- 
25.11- 
27.51- 
25. r.8- 
jc.  25- 
L- .w- 

et- 
jc. 25- 
7G.  3tQ- 
2L. cz- 
2c. 12- 
2L. 86- 

nr 

,/ - 
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FIGURE 11 
ASCENSION, 27 FEBRUARY 1966,1652 GMT. 

100 I 1 I I 1 I 

h 

E 
Y 
u 
w 
n 

TEMPERATURE ( O K )  
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93ooo.00 
94om.00 
95000.00 

64 
04 
04 
04 
04 
04 
04 
03 
O j  
03 
03 
03 
“3 
03 
03 
03 
03 
33 
03 
03 
03 
03 
03 
03 
03 
02 
02 
32 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

01- 
01 - 
01- 
01 - 
01- 
01- 
01- 
01- 

01- 
O? - 
02 - 
Q2 - 
“2- 
02 - 
02- 
02- 
02 - 
02 - 
02- 
02- 
02 - 
02 - 
02 - 
02- 
02 - 
02 - 
03- 
03- 
03- 
O?- 
03- 
03- 
03 - 
03- 
03- 
03 - 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
114- 
cL- 
04- 
I?&- 

04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
05- 
05- 
05 - 
05- 
05- 
05- 
05- 
05- 
05 - 
05- 
05- 

ei-  

2c5 * 10 
210.80 
218.0C 
229.tk) 
235 ,h0 
233.10 
232.70 
2 3 0 . h  
220. jc 
231.13 
235.60 
T 3 f 3 . h  
242.’*1 
2k4. $0 
?55.10 
261.W 
266. 0c 
271.90 
274.19 
274 - 90 
270.70 
270.00 
270.19 
271.30 
273.50 
279.00 
279.50 
278.10 
273.30 
266.30 
259 -60 
261.50 
267.a 
269.69 

256.50 

2’6.10 

a . 3 0  

2 5 C . N  

245.70 
241.93 
243. LO 
243. Ro 
242.M 
24430 
240.50 
256.40 
231.9 
226.40 
222. Bo 
220.00 
216.00 
21L.10 
213.10 
214. 89 
220.90 
220.20 
221.70 
219.50 
217.40 
216.50 
216. 93 
218.69 
219.m 
221.20 
219.19 
222.00 
222.40 
223.69 
222.80 
223.80 
223.83 
225 .oo 

PRESSWE 
cleviat ion 

( %  i 

4.54- 
4.&- 
5.57- 
4.97- 
5.13- 
4.11- 
3.10- 
3.03- 
2.42- 
2.59- 
2.33- 
3.01- 
3.1?- 
2.75- 
2.h:- 
1.47- 
l-l‘?- 

.19- 

.61 
2.26 
2.25 
2-93 
2.52 
2.95, 
3-09 
3-50 
3.61 
4.26 
4.33 
4.56 
3.92 
3.94 
3.73 
4.19 
4.78 
4.70 
3.87 
3.58 
3.59 
3.47 
3.41 
3.19 
3.40 
4.17 
4.94 
5 . n  
6.74 
7.55 
8.30 
9.22 

10.28 
11.35 

14.33 
17.39 
20.01 
24.l l  
28.21 
72.41 
36.39 
40.87 
45.44 
49.97 
55.07 
60.01 
55.33 
71 .?4 
n.14  
83.99 
87.53 
93.33 
97.98 

12.76 

D“ 
3evf.a: fon 

( a  1 

3.54 
f 28 

3.08- 
7.50- 
9 -07- 
4.m- 
6.03- 
5.01- 
3.35- 
3.22- 
2.m- 
3.92- 
4.24- 
5.22- 
5 . 3 -  
6*6?- 
6.55- 
6.83- 
5.43- 
4.19- 
1.28- 
-59 

1.51 
2.23 
1.77 

-62 
f 30 

1 - 3 3  
3.37 
5.59 
7.22 
5.39 
2 .oa 

.85 
2-59 
4.93 
6.56 
7.29 
5-72 
5 . b  
2.9 
1.41 

.59 
1.25- 
.%- 
.c?c 

1.10 
2 . 8  
3.01 
3.17 
4.08 
4.03 

2.49 - 36- 
.46 

1.05 
5 .3  
9 . 9  

15-91 
17.11 
20.05 
23.51 
26.67 
32.U 
34.90 
39.43 
45 .a8 
53.01 
59.53 
65.86 
71.75 

3.58 
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FIGURE 12 
BARROW, 1 MAY 1966, 2210 GMT. 

WIND DIRECTION W I N D  SPEED ERROR TEMPERATURE ERROR HEIGHT 
degrees m/sec m/sec ( * ) degrees Kelvin degrees Kelvin meters 

57.68 

163.39 
162.72 

6-1.58 
133.69 

97.61 

118.65 

135 * 93 

78.78 

253.51 
103.72 
173.84 
173.95 

10.76 
12.75 
9.44 

10 * 79 
23.85 
12.20 
38.13 
17 - 99 
66.02 
69.72 
53.78 
27 - 39 
77. h.3 

3.68 
7.78 

18.48 
24.97 
21.12 
9.16 

12.17 

27.48 
34.48 

23.63 
73.78 
86.20 
38.23 

244.94 
261.46 
276.23 
276.82 
264.63 
265.46 
252-39 
238.70 
219.98 
242.61 
200.22 
186.73 
172.17 

.94 
1.64 
3.82 
5.06 
4. ,%7 
2.37 
2.57 
6.46 
5.10 
4.51 

11.81 
12.44 
7- 19 

36785.50 
42743.90 
47198.5 5 
50899.05 
54505.40 
5m3.40 
61401.30 
64705.25 
68426.15 
72549.15 
76507.20 
83331.24 
84000.94 

TEMPERATURE ( O K )  

c 

HEIGHT 
meters 

4 0 "  00 
45000.00 
50OOO. 00 
55000.00 
60000.00 
65000.00 
7m00.00 
750Oo.00 
80000.00 

w m  C O M P O N E "  
m/sec 

component (+) 
SOUTA 

.64 
7.59 
9.99 

13.86 
13.00 
-2.64 
12.96 
15 43 
25.98 

WEST 
component (+) 

-10.22 
-6.88 
-3.08 

-15.74 
-20.58 
-21.41 
-14.93 
-6.89 
-7.20 

WIND 
( m  r c - ' t  

LEGEND 

5 m/sec 50 m/sec 
or less 

DIRECTION OF 
10m/sec NORTH WIND 1 
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€?EIGHT PRESSURE DE13SITY TEMpERPfKJRE 
neters nt/sq meter kg/cu meter degees Kelwn 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
9 
0: 
02 
r4 
e2 
02 
02 
72 
02 
02 
02 
02 
02 
c2 
c2 
02 
e2 
02 
02 
02 
01 
01 
01 
C7 
01 
c1 
07 

c1 
01 
01 
c7 
01 
01 
01 
00 
00 
eo 

01 

01- 
01- 
01- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
c2- 
02- 
92- 
02- 
02- 
03- 
c3- 
0:- 
03- 
03- 
07- 
03- 
c3- 
03- 
03 - 
03- 
03- 
03- 
c3- 
03- 
0:- 
03- 
03- 
c3 - 
GL- 
&- 
n& 
Q4- 
CL- 
&- 
a- 
&- a- a- \*- a- 
&- 
&- 
a- 

236.24 
238.05 
239.87 

243.51 
245.54 
248.31 
251.08 
253-85 

241.69 

256.62 

262.30 
265.62 

272-25 
275.55 
276.35 
27s. 51 
276.67 
276. L8 

256.3L 

2Q.P 
265.22 
265 .k6 
261.63 

259 -39 

2 a  -93 

273.10 
769.72 

264.75 

257.78 
253 -93 
249.51 
245.76 
241.62 
237.21 
232.18 
227.75 
222.12 
223.12 
2 2 8 . 9  
234. 2.0 
239 - 55 
237.78 
2 n . 0 7  
216.35 
205.65 
198.48 
794.35 
391.L2 
187.90 
lek. q 
Z80.'1 
176.1L 
172.17 

PRESSURE 
devi-at ion 

(%) 

3.23 
3.e 
4.06 
L.39 
L.& 
L.8t 
5.02 
5-19 
5.36 
5-52 
5 .a 
5.84 
6-02 
6.22 
6.4k 
6-63 
6 .?2 
7.18 
7.11-7 
7-63 
7.86 
7.87 
7 2 9  
7.75 
7.7L 
7.63 
8.05 
8.28 
8.b1 
8.t3 
8.36 
8.25 
8.13 
7 .?$ 
7.78 
7.50 
7-13 
6.86 
7.15 
8.M 
9 *?e 

11.79 
13.83 
15.47 
16.61 
17.3L 
17 * $6 
18.65 
19. '-12 
20.N 
3Q. 13 
15-77 
18-80 

DElvSI" 
cleviation 

( Z )  
.r5- 
.60 

1.41 
2.15 
2.83 
3.36 
3.55 
3.73 
3 .?I 
4.08 
4.25 
1.37 
1-31 
1.31 
1.7.7 
L .h2 
4.72 
1.90 
5 -10 
5.13 
6.90 
7-82 
8.2= 
8.10 
7.13 
6.59 
5.71 
6.67 
7.57 
8-32 
8.86 
8.86 
6.65 
e .93 
0.27 
9.51 
3-?3 
7.12 
2.97 
.31- 

2 . 9 -  
2.21- 
2.30 
6.81 

11.28 
13.73 
lL.& 
1L.  77 
11.82 
17.80 
2~51 
22.82 
2L. 76 
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- 

80 - 

- 

E w -  
e 

Y n -  
3 c 
5 
4 40- 

- 
- /  

20 - 
EAlLOONSONOE - 

0 
200 240 280 

WIND, 
( m t e c  J TEMPERATURE ( O K )  

HEIGHT 
meters 

j5000.00 
4 m . 0 0  
45000.00 
50000.00 
55000.00 
60000.00 
65000.00 

80000.oo 
85000.00 

70000.00 
750oO. 00 

-.46 
1.57 
-.24 
4.92 

-1.56 
.40 

4.70 
11.07 
14.96 
-7.18 
-9.14 

13.36 
14.9 
7.40 

-6.91+ 
-23.68 
-23.23 
-23.93 
-3.18 
20.65 

-1.65 
-9.56 

I 

L 

LEGEND 

5 m/sec L 50 m/sec 
or less 

DIRECTION OF 
10m/sec NORTH WIND 1 

30 



HEIGHT 
meters 

26c00.00 
27OOQ. 00 
28000.00 
W G G O .  00 
3 0 ~ 0 . 0 0  
31 000.00 
32300.00 
: 3 0 ~ . 0 0  

36000.00 
37000.00 
38000. 00 
~ ~ c 0 0 . 0 0  
43000.00 
4100(1.00 
h2000. oc 
L~Om.00 
LcLcm. 00 
L5c100.00 
L6oci0.00 
b7000. oc 
L8oc1o. oe 
~?000.00 
50m.00 
51000.90 
52"i.00 
530?0.00 
54000.00 
55000.00 
56320.00 
57'joO.oo 
58000.00 

6 m . 0 0  
61ocjo.00 
62000- oc) 
63000.00 
61Lm.00 
65000.00 
66cooe. 00 
670m.00 
68OOo.O0 
69000.00 
7@XO.00 
71000.00 
72W.  00 
73m.m 
74000.00 
75OC0.00 
76000.00 
nK!o. 00 
78000.00 
79000.00 
80000.00 
81ao0.00 
82000.00 
83000.00 
84m.00 
85000.00 
86000.00 
87000.00 
8eooo.00 

3L300.00 
35000.00 

59000.00 

PRES- m1s1TY T r a m a A m  
nt/sq meter k / c u  meter degrees Kelvin 

.e175604 
~ 8 6 7 5 5 2  
.1606188 
.l se39@ 

.8c,Lcsu/28 

.7760&6 

.6750165 

.5877028 

.44nW2 - 3~17712 - 343I 3 78 . 3C1 jhQ4 

.2QL883? 

.2331476 

.2 05 m31 . 18i2L67 
-1602065 . 14158~6 . i2511h8 

. m a 7 6  

.8633535 

.Tal227 
-676241% 
.598232S 
5293474 

.4658219 

.4Ogg780 

.3602770 
-31618Cj 

.2L2rc839 

.119865]5 

.IO33133 

*5125505 

-1105592 

.277162 

.2118055 . ra.6500 

.16654? 

.13?5334 

.1210291 
-1m559 
-9~73563 
.7842024 
.67158504 
.5833458 
.5020136 
.4313674 

.7156578 

.2q1826 
* 15114491 

.3697141 

.268@17 

.I607071 

.I 244 379 

.1120603 
-3305953 
.7725454 
.ah0560 
-5396987 
A544504 
.%326#3 
.3226582 
.27llU8 

04 
04 
04 
04 
OL 
04 
03 
03 
03 
03 
07 
07 
03 
03 
03 
03 
03 
07 
07 
07 
05 
03 
03 
02 
02 
02 
02 
02 
02 
32 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 

01- 
01- 
01- 
01- 
01- 
01- 
01- 
01- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
M -  
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
33 - 
03- 
33- 
33- 
34- 
34- 
3L- *- 
&- 
04- 
a- 
&- 
04- 
04- 
04- 
04- 
04- 
04- 
05- 
05- 
05- 
05- 
05- 

22o.Lo 
223.14 
225.88 
228.63 
231 - 37 
234.12 
236.86 
239.61 

2h5.30 

25Lc.13 

260.01 
262.72 
265.43 
268.l.h 
270.84 
272.44 
272.26 
272.07 
271.85 
272.41 
2-73-44 
274. L6 
v5.m 

268.45 
264.57 
263.93 
258.21 
255.M 

2i9.47 
3L5 .85 
242.31 
Z3ee7L 
~ 3 5 ~  18 
23G. 19 
252.20 

22E r g  
225.55 
223.5" 
221 * 29 
2:5* 3c 
ill? .E5 
2a.35 
2c2.85 
'-97- 55 
192 - 26 
185,53 
ieA.8~ 
181.37 
177.3- 
i80.3: 
1e5.56 
190.81 
196.06 

189.76 

242.36 

248.24 
251.19 

257 - 07 

3 2 - 3 3  

252.76 

23C 2'3 

190.19 
191.97 

deviation 
(2) 
.58- 

-61- 
.46- 
* 19- 
-18 
.66 

1.21 
1.74 
2.28 
2.81 
3 .9  
3.m 
4.41 
4.94 
5.47 
5-90 
6.47 
6.99 
7.14 
7.79 
7.519 
8-57 
8.16 
8.26 
8.45 
8.67 

-66- 

8.8: 
8.45 
8.96 
8.87 
5.71 
e 5: 
6.26 
7.96 
7. j6 
7.07 
5. j0 
5.10 
5.7: 
5.G 
5.34 
5.33 
5.u 
5.66 
5.Q2 
5.5c 

35 
7 . 2 5  
7,"t 

3 .sz 
5.25 
3.15 
7.95 
7.76 
8.02 
8.82 

11.69 

n - -  d.. 8 ./, 
2 P' 

10.17 

13 03 
14.17 
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FIGURE 14 
NATAL, 2 MAY 1966,0119 GMT. 

WIND DIRECTION 
degrees 

338.99 
259.49 
267.18 
258.09 
275.m 
2-1 5.71 
269.99 
270.09 
272.50 
295.00 
86.52 
66.20 

71.18 

221.18 
277.84 
2%. 57 

177.57 

355.91 

W I N D  s m  
m/sec 

3.48 
29.71 

32.07 

44.72 
32.44 

34.38 

14.26 
29.88 
16 39 

35.98 

30 * 07 

57.60 

18.15 

28.69 
15-05 
37 01 
60.51 
23.26 

ERROR 
m/sec (it_) 

1.74 
3-91 
6.22 

14.37 
15.17 
14.09 
13.66 
16.77 
21.69 

5.81 
42.46 
46.12 
49.81 
34.37 
17.12 
18.42 
49.96 
40.77 

T E M p E R A m  
degrees Kelvin 

240.70 
258.13 
263.48 
264.34 
273.49 
265.00 
250.84 
239.48 
222.99 
207.78 
195.54 
193.41 
206.74 
199 5 1  
202.85 
209.73 
228.34 
205.41 

ERROR KE IGHT 
degrees Kelvin ( t ) meters 

* 5 1  
.82 

1.43 
3.52 
4.14 
3.79 
3.58 
4.22 
5.45 
6.06 
8.83 
11.00 
11.12 
8.07 
5.12 
5 3 9  

15.71 
15.58 

34454.45 
40123.55 
44368.55 
47874.85 
51313.25 
54671.75 
57926.70 
61098.35 
64178.79 
67171.69 
70087.09 
72925.64 
75657.60 

83294.44 

87915.05 

78287.65 
80832.44 

85678.05 

... 

5 

HEIGHT 
m e t e r s  

35000.00 
40ooO. 00 
45000.00 

55000.00 
50000.00 

60000.oo 
65ooo.00 
70000.00 

80000.00 
85000.00 

75000.00 

WIND CCWQNE3iTS 
m / s e c  

component (+) 
mlB 

-2.41 
5.23 
2.64 

.62 
-4.00 
-.05 

-3 * 19 
-1.06 
9.53 

-13 -13 
2.02 

WEST 
canponent ( + I  

3.94 
28.60 
35 11 
30.47 
43.28 
48.88 
29-43 
-13.31 
-7.10 
-8.16 
49.82 

LEGEND - 5 m / s e c  L 50 m / s e c  

DIRECTION OF 
or less 

1 L iom/sec  NORTH W I N D  
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PRESSURE 
nt/sq zeter  

DENSITY TEMPERAIC'RF: 
kg/cu meter degrees Kelvin 

230.80 
231.15 
233.26 
235.42 
237.57 
239 * 72 
2L2.37 
245 .L5 
2m.52 
251.63 
254.67 
257.75 
255 - 23 
266.43 
261.75 
263. c1 
263.63 
263.W 
26L.12 
26L. 67 
267.37 
269. $9 
272.65 

269.22 
266.69 
263.56 
259.21 
254 -86 
250.57 
246.59 
243.L1 
238 .e2 
234.65 
223.29 
223.94 
218.81 
2L3. 73 
205.65 
204.30 
200.10 
155.30 
13L.85 
LgL. 10 
143.76 
1%. 54 
203.52 
205.79 
2c3.0L 
2'33.29 
200.LL 
201.75 
235.51 
206.11 
2&.?0 
215.25 
22:. CL 
225. c j  
21L.75 

271 - 75 

PRES- 
deviation 

(%) 

.67 
1-05 
1.h 
1.85 
2.33 
2.76 
3.1c 
3.55 
3 .?7 
L.39 
4.62 
5.26 
5 -66 
5.99 
6.23 
6. ?? 
6.45 
6.to 
6.21 
5.+ 
5.75 
5.C? 
5.75 
5 .8C 
5.93 
5 .SI 
5.87 
5.7L 
5.M 
5.;i? 
"58 
3 * 9  
3.n 
2.L2 
1.41: 

.35 

.8L- 
2.15- 
3.5E- 
5 -10- 
6.67- 
8 . 2 9  
9.85- 

11.2;- 
12.52- 
1 2 . 9 ~ -  
13.0;- 
12.53- 
11.7b- 
IO.@- :. 69- 
8.12- 
6.23- 
L.1:- 
1.72- 

-57 
?i. 22 
8.1: 

1 I . E l  

DERSIT-f 
devietion 

( 5 )  
1.62- 

.?e- 
1. og- 
*1.15- 

-50- 
.20 
.67 
.96 

1.26 
1.58 
1.90 
2.24 
3.17 
h.11 
4.97 
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FIGURE 15 
CHURCHILL, 2 MAY 1966,0232 GMT. 

WIND Dj3ECTION 
degrees 

49.38 
214.96 
223.93 
323.16 

1.28 
354.56 
18.65 
89.49 

206.97 
336.19 
101.55 
44.97 
73.75 

277.62 
326.54 
21.45 
97 19 

irm SPEED 
m/sec 

4.53 
6.43 
7.28 
7.66 

19.96 
19-67 

.79 
11.03 
3.09 
4.52 

40.59 
34.78 
32 95 
70.49 
30 * 32 

107.40 
61.14. 

ERROR 
m/sec ( 5 

2.96 
2.80 

6.35 
7.23 
7.37 
7.33 

1 5  - 59 
13.33 
12.72 
14.65 
9.17 
7.01 

14.47 
29.46 
26.93 
79.59 

3.51 

TEMPERATURE JiXROR HEIGHT 
degrees Kelvin degrees Kelvin 1 . C )  meters 

246.27 
267.93 
277.48 
275.29 
269.66 

252.10 
263.11 

221.65 
210.26 

156.36 
161.86 

172.63 

233 05 

189.33 
171.70 

158.42 
158.94 

1.25 
1.42 
2.24 
2.51 
2.22 
1.98 
1.11 
2.08 
1.98 
1.44 
1.46 

.79 

.44 
1.47 
1.83 
1.61 
3.15 

35545.35 
41485.45 
45952.25 
49666.45 
53293.15 
56621.40 
61913.70 
67398.45 

75622.59 
79 5 17.94 
83261.35 
86393.70 
sS978.24 
91473.14 
93875.10 
96142.20 

71591 * 35 

W I N D  coMPo”Ts 
m/aec 

som eo “wjf! KEIGHT meters component (+) 
WEST 

component (+) 

I60 200 240 zao 
TEMPERATURE ( O K )  

4 m . 0 0  
45000.00 
500QO.00 
55000. On 
60000.00 
65000.00 
TOCOO. 00 
75000.00 
80000.00 
85000.00 
goooO.00 E 95oO0.00 

/ 

\ 
// 

4 
1 

WIND 
I m l c c  1 )  

3.21 
5.24 
-i.h 
-7.82 
-.38 
1.67 

-3.07 
3-32 

-16.06 

-19.77 

-12.74 
-46.56 

LEGEND 

1.90 
4.76 
4.13 

.67 

.54 
-6.31 
-3.31 
1.76 

-37.89 
-28.49 
24.69 

-49.88 

L 5 m / s e c  5 0 m / s e c  
or less 

1 DIRECTION OF 
L i o m / s e c  NORTH W I N D  

34 



04 
(73 
03 
93 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
05 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
31 
01 
01 
01 
01 
00 
00 
00 
00 
00 
m 
00 
00 
oO 
00 
00 
01 - 
01- 
01- 
01- 

01- 
01- 
c1- 
02- 
02- 
O2- 
02- 
02- 
02- 
G2- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
03- 
0s;- 
c3- 
O j -  
c3-  
0:- 
03- 
03- 
03- 
03- 
03 - 
03 - 
03- 
03- 
03- 
03- 
04- 
04- 
OL- 
04- 
04- 
&- 
04- 
&- 
04- 
&- 
&- 
04- 
&- 
&- 
04- 
05- 
E- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 

231 -75 
234. ?L 

2w * 52 
$17 * f2 
251 f 57 

258.86 
262.51 
256.16 
269. rJ3 
31.16 

275 .& 
m.LL 
27625 
276.26 
275.67 

271.66 
270.11 
265.3L 
26G.!i3 
251:. 6: 

250.56 

256.21 
e5L.07 
251.79 
2u.32 
2wC.65 
241 - 37 
237.90 
234.43 

253.13 
2 L l .  33 

255.22 

273.30 

2'711. 76 
273.21 

262.72 

258.40 

231.41 
228.69 

220.119 
217.66 
2?4.84 
212 * '3-2 
2e.23 

225. ';r 
223.25 

202.85 
1g.M 
192.10 
187.3 
182.34 
177.6? 
172.92 
168. q 
163.18 
158.S 
157.a 
159.77 
161.83 

15?.07 
158.53 

160. b5 

158.7L 
159.69 
165.72 
171.76 

2 - 5 3  
9.28- 
I .P8- 
1.h6- 
1.02- 

-56- 
-06- 
.1.6 

1-02 
1.62 
2 . ~ 6  
2.̂ 1 
3.53 
L.72 
4.67 
5-18 
5-58 
5.85 
6.m 
6-30 
6,LL 
6.51 
6-52 
6.5L 
6-56 
6.59 
6.63 
6.66 
6.69 
6.70 
6.79 
6.70 
6.73 
6.80 
6-90 
7.02 
7.18 
7.39 
7.68 
8 . q  
8.56 
9.15 
9.86 

l O - 6 8  
11.67 
12.68 
13.72 
1 L . a  
15.53 
1 6 s  
16.72 
16.62 

ih.63 
15-?3 

12.70 
10.13 
7-25 

2.12 
L.51 

. 1L- 
2.68- 
5.56- 
8.63- 

11.78- 
14.67- 
17. C8- 

DEXSITY 
dev:ati?n 

( ' 1  
!I. 38- 
4.26- 
4.83- 
L. 55- 
4 .  26- 
1.c2- 
3.84- 
3.5:- 
3.37- 
5.v- 
2.71- 
2.11- 
1.21- 

.Le- - 39 
1.20 
2.85 
3.71 
4.16 
1.71 
5 . L5 
6.12 
6.29 
6.2: 
6.21 
6-19 
6.213 
6.z1 
6.12 
6.51 
6.59 
6.9 
6.22 
6.08 
5-97 
5.89 
5 .82 
5.59 
5-30 
5-cr1 
4.93 
4.85. 
4.06 
5.13 
5-38 
6.20 
7 . a  
?.44 

10.97 
12.31 
15 - 67 
18-64 
2 1 . e  
27.22 
2t.n 
25 * 6? 
22.89 
18.17 
14.01 
12.113 
12-37 
11.18 
9-15 
6.42 
-73 

1F.W- 
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BARROW, 3 MAY 
MIND DIRECTION W I N D  SPEED ERROR 

degrees m/sec m/sec ( + )  

54.47 
99.55 

192.58 
174.69 
183.96 
89.60 

161. 74 
110.66 
150.26 
201.1% 

152.62 
79.69 

190.21 

279.78 

9.47 
6.55 
5.68 
7.67 

11.35 
13.81 
10.25 
43.70 

35.42 
21.33 
42.05 

150.96 
211.73 

52.35 

2.17 
4.95 
6.69 
2.61 
6.12 

20.45 
24.89 
15.41 
30.60 
35.97 
18.36 
26.81 
41.51 
84.73 

TEMPERATURE ERROR HEIGHT 
degrees Kelvin degrees KelvTn ( k )  meters 

264.33 .57 36125.00 
263.10 1.18 42138.30 

274.20 .h3 50187.05 

270.23 4.87 57148.04 
260.62 4.84 60456.40 
246.18 7-50 63675.20 
237.96 5 3 3  67300.99 
232.27 7.42 71231.74 
215.44 6.98 75118.45 
187.90 4.87 78808.05 

276.08 1.57 53721.90 

16.02 85262.85 

HEIGHT 
meters 

4oO00.00 
45000.00 
500OO.00 
55000.00 
60n00.00 
65000.00 

00000.00 
85000.00 

70000.00 
75000.00 

w m  COMPONEMS 
m/sec 

component (+) 
SOUTH 

-1.25 
3.98 
7.53 
7.06 
8.37 

26.39 
37.05 
-2.48 
9.74 

183.54 

WEST 
component (+) 

-6.90 
-1.46 

-.61 
-h.65 
-4.67 

-35.43 

-56.40 

.24 
PO. 77 

20.23 

LEGEND 

L 5 m/sec 50 m/sec 
or less 

1 DIRECTION OF 
L 10m/sec NORTH WIND 
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PRESSUR3 DENSITY T E M P E R A W  
nt/sq meter kg/cu meter degrees Kelvin 

04 
0T 
05 
03 
03 
03 
03 
G3 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
(32 
02 
02 
Q2 
32 
02 
02 
02 
n 
02 
131 
01 
01 
?I 
01 
5' 
c 1  

ci l  
01 
01 
01 
01 
01 
00 

a1 

01- 
01- 
c1- 
92- 
02- 
02- 
02- 
(12- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
03- 
03- 
05- 
c3- 
G3- 
03- 
63 - 
03- 
03- 
a3- 

03- 
03- 
9: - 
c3- 
02- <*- 
cL- 
& 
04- 
&- a- 
&- 
c4- 
QL- 
&- 
d- 
&- a- 

'37- 

277.07 
242.40 
247.72 
253.01 
258.35 
263.66 
264.15 
263.90 
263.74 
263 - 53 
263.33 
263.12 
265 -87 
269. io 
272.32 
275.55 
276.92 
276.06 
275 - 21 
274.35 
q4 .63 
275.16 
275.69 

273 .8? 
272.19 
27o.u 
267.75 
2@.85 
261.94 
258. if? 
257.59 
2Q * 2c 

2L0. y 
238.6L 
236.92 

23L. 10 
272. @ 
229.15 
225.7:: 

215 -50 
2~x3. 86 
201. JS 
133.93 
185.56 
175 .€E 
155.73 
155.71 
156.90 

170.m 

275.60 

2L5.4L 
24'.!7 

225. 5' 

223.35 

163 .a9 

PRESSIRE 
deviation 

( Z )  
2.94 
3.66 
Lc.60 
5.67 
6.87 
8.19 
?.50 

10.67 
11.66 
12.L7 
13.11 
13.57 
13 - 95 
14.33 
14.73 
15  * 15 
15.5L 
15.82 
16.05 
16.23 
16.41 
1 6 . 6 ~  
10.84 
17.18 
17.59 
18. (32 
18.L7 
1ti.p 
10.33 
I?. 69 
19.9 
2@. 1L 
2c.26 
20-37 
20.5L 
2c. 8 L  
21.25 
21.8t 
22.67 
23.6: 
2h. 87 
26.28 
27.76 
2: .26 
3 2 . 8 ~  
52.2L 
33.3: 
3" ' 0  
Jk.53 
3 k . y  
32.82 
2?.76 
2 6 . ~ 3  
27-(rl 
21.23 

DEEV-S ITY 
clevi at ion 

($) 

1.21- 
2.27- 
2.146- 
2.77- 
2.15- 
1.80- 

.35 
2.65 

6.85 
8-73 

10.15 
10.86 
11-07 
11.30 
?.I. 55 
12.52 
13.55 
11.13 
14 * 67 
14.73 
14-69 
1L. 23 
15.77 
14-03 
11.51 
14. 61 
15-35 
16.13 
16.87 
'7.?5 
18.90 
19.26 
13.2e 
18.61 
18. r~ 

17.61 
17.01 
16.1j 
16.02 
15.81 
16.75 
18.22 
19.72 
21.22 
2k.25 
27.1~ 
jO.L? 
3 3 . 9  
37.55 
!A -75 
5@.& 
45.3 
55.66 
2e. 16 

4 .a2 
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WIND DIREETI3N W I N D  SPEED 
degrees m/sec 

104.56 
314.97 
512.65 
$153.12 
269.47 
324.48 
342.58 
340.25 
"19.26 
178.73 
119.66 
120.17 
45.21 
44.11 
13.89 
349.78 
155.82 
310.44 

2.08 
12.09 
7.04 

2.71 
14.61 
20.05 
17.56 

33 * 30 

.62 
10.66 

40.76 

31.69 

36.38 
76.20 

33 * 70 

21.04 

65.34 
54.62 

''1 ,EALLOON:NDE < , 
0 

It4 200 240 280 
TEMPERATURE ( O K )  

FXROR 
m/sec ( + )  

1.87 
2.85 
6.83 
9.66 
4.14 
4.34 
6.78 
9.98 
8.80 
5.81 

6.97 
7.32 

13 * 33 
22.25 
27.34 
45.78 

41.09 
90.93 

Y 

~ \ 

W I N D  
I m  ,cc ' 1 

TEMP" ERROR HEIGHT 
degrees Kelvin degrees Kelvin !I) meters 

243.45 

277.88 
281.41 
'274.45 

262.01 

266.05 
258.70 
255.86 
239.73 
228.51 
213.12 

192.13 
182.15 
169.33 

145.95 
171.73 

191 * 79 

155.93 

.61 
* 92 
2.23 
2.82 
2.03 
1.07 
1.52 
2.02 
1.29 
1.06 
1.16 
1.00 
2.06 
3.9 
3.93 
4.84 
6.56 
9.17 

34267.95 
4OlO9.25 
44499.15 
48159.59 
51732.20 
5 5207.6 5 
58596.50 
61897.85 
65623.79 
69750.04 
73715.45 
77553.30 
81232.64 
84302.14 
86836.69 
89288.4h 
91654.14 
93881.04 

W I N D  CoFlpONENTs 
m/sec 

HEIGHT SOUTH WEST 
meters component (+) component (+) 

35000.00 
40000.00 
45000.00 

60000.00 
65000.00 
70000.00 
75000.00 
80000.00 
85000.00 
9oOOO. 00 

5OOOO. 00 
55000.00 

-.61 
-8.37 
-.58 
12.54 

-18.02 
-11.18 

-3.10 
11.03 
17.95 
-2.99 
-33.95 
22.91 

-.68 
8.35 
7.34 

8.14 
5.97 . 60 

-2.06 

11.58 

-31.27 
-21.73 
-20.30 
-40.41 

LEGEND 

-5 m/sec L 50 m/sec 
or less 

1 DIRECTION OF 
L 10m/sec NORTH WIND 



& 
ch 
OL 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
23 
02 
02 
02 
02 
02 
r32 
02 
02 
02 
Q2 
02 

02 
02 
1?2 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
G l  
01 
01 
01 
01 
‘11 
013 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01- 

a2 

01- 
01- 
01- 
01- 
01- 
02- 
02- 
02- 
\n- 
02- 
o2- 
02- 
02- 
02- 
M- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
05- 
O?- 
03- 
0:- 
03- 
03- 
03- 
03- 
03- 
03- 
03 - 
03- 
03 - 
03- 
03- 
03- 
04- 
04- 
OL- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- a- 
04- 
04- 
04- 
04- 
05 - 
05- 
05- 
05 - 
05- 
05- 
05- 
05 - 

228.75 
231.55 
234.32 
237.11 
239.90 
242.69 
245.77 
248.94 
252.32 
255-30 
258.W 
261.66 

2a.84 
272.45 
2%. 07 
278.35 
V9.32 
280.28 
281.25 
qn .77 
277.82 
r15.87 
-3.80 
271.9 
268 -?7 
266.55 

262.16 
259.99 
258.35 

256.63 

265.22 

264. ’ 3  

257. L!2 

255 .41 
251.09 
246.76 
242. L3 
2%. 71 
235.99 

230.55 
227.5L 
223.66 
219.77 
215.83 
211.53 
205.3 
200.42 
194 -86 
131.83 
191.~2 
192.01 
192.ll 
189.63 
186.39 

178.52 
173.56 

162.97 

152.32 
148.70 
lb9.95 
162.52 

233 * V 

183.13 

la. L3 

157-50 

“ m E  
Cevf a‘ Ccn 

( 5 )  
1.32 
1-57 
1-24 
2.L2 
2.96 
3.50 
4.04 
4.57 
5.15 
5 -73 
6.31 
6-52 
7.53 
8.1? 
8-87 
?.5? 

10.31 
10.96 
11.52 
12.01 
12.48 
12.88 
15-17 
13.37 
lj.L7 
13.5L 
1z.58 
13.61 
13.62 
13.63 
13.67 
13.68 
13.79 
13-97 
24.21 
14.L2 
14.62 
14.82 

15.42 
15.111 

15.86 
16. I r i  

18.30 
1 8 . 9  
19 - 57 
20.04 
20.36 
2c. 66 
21.24 
22.30 
23.62 
24.82 
25 -69 
26.19 
26.18 
25.54 
21:. 21 
22.14 
14.27 
15 -65 
11.36 
6.& 
2.76 

17.’11 
17.64 

DECISITY 
d.eviat inn 

($) 

- 10- 
I. 02- 

.62- 

1-30- 
-86- 
.30- 
* 12 
-53 . ‘:.5 

1.39 
1-83 
2.29 
2.63 
2.9 
3.36 
3.77 
4.69 
6.04 
7.30 
7.79 
8.82 
9-96 

11. o j  
1 2 . q  
1 2 . 7 ~  
12.95 
13.13 
17-21 
13. h i  
15-50 
13 - 37 
12  - 73 
12.55 
12.03 
12.41 
12.78 

12.86 
12.58 
12.39 
12.40 
12.90 
13.41 
13.96 
1k.76 
16.18 
17.51 
18.82 
18.55 
16.57 
15.07 
16.28 
18.95 

27.61 
70.Fjs 
33.24 
55.40 
36.20 
36 - 67 
77.56 
72 - 74 
20.66 

13.13 
13.22 

21.61 
24.m 
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FIGURE 18 
WALLOPS ISLAND, 4 MAY 1966, 0037 GMT. 

W I N D  DIRECTION W I N D  SPEED ERROR TEMPERATOHE ERROR HEIGHT 
degrees m/sec m/sec ( k )  degrees Kelvin degrees Kelvin ( t )  meters 

309.76 
308.45 
342.11 
27.24 
40.52 

183.58 
78.62 
36.89 

121.75 
142.66 
48.21 
47.54 

313.66 
355.60 

105.03 
196.20 

16.70 

16.92 
3.24 
5.14 
5.53 
8.70 

36.72 
29.52 
23.94 
12.58 

42.61 
135.20 
46.49 
111.80 

15.82 

51  25 

.75 
1.00 
2.06 
1.33 
1.23 
1.88 
1.13 
1.26 
1.22 
1.60 
1.55 
2.21 
1.99 
6.75 

10.72 
8.34 

247.50 

273.50 

270.91 

267.58 

276.75 

260. n 
248.56 
242.70 

217.52 
195 * 75 
173.04 
182.89 
171.58 
179 25 
187.99 

239 * 70 

.54 

.60 

.85 
1.17 

.80 

.73 
* 52 
.44 
.41 
.47 - 51 
.66 
.54 

1.59 
2.20 
1-93 

35962.35 
41581.94 
45792.10 
49295.25 
52713.94 
56032.29 
59267.69 
62926.00 
66960.45 
7 w . 0 4  
75045.69 
7WOn .05 
82447.15 
85285. b 
87621.60 
69866.65 

TEMPERArURE (OK ) ( m  5.3s I I 

HEIGHT 
meters 

40000.00 
45000.00 
50000.00 
55000.00 
60000.00 
65000.00 

80000.oo 
85000.00 

70000.00 
75000.00 

WIND C W O "  
m/sec 

"ent (+ ) 
scum 

-10.07 
-14.92 
-3.w 
2.59 

-7.25 
-6.28 
18.8 

-22.03 
117.88 

-8.08 

12.51 
6.55 

-1.86 
-.80 

-11.23 
-23.61 
-16.82 
-9.43 

-38.73 
29.79 

LEGEND 

I 5 m/sec 50 m/sec 
or less 

1 DIRECTION OF 
L i o m / s e c  NORTH WIND 



FFtEssuRE m I S m  TEMpERA?uRE ." 
n t / sq  peter Q/cu m e t e r  degrees KelviJl deviation 

-1224265 . 1~59170 
.9178263 

.6924761 

.L591180 

.3@4566 

.2490@4 

. 18693L5 

.12913'30 

.11L266s 

.lo11597 

.a055925 

.7921C576 

.70@97 
-615x375 
.5h6259L 
.4813769 
.4235822 

.32629L1. 

.285 5662 
-2495352 
.2178343 
.189999? 
.r655826 

.io92285 

.?k@933 

.7?66&9 

,6028722 
5256505 

.bo17903 
-352- 

27232crT 

.2117428 

.1651458 

.1"992J 

.3721152 

.LA42092 - 1255357 

.824L759 
-7132120 
.61L7870 
5279917 

J517545 
.3850521 - 3268839 
-2763337 
-2325179 
.19h54E7 
-1620602 . rZL1465 
* 11&@3 
* 9186062 
.76j&51 
.F?SL&S: 
-527525C 
.L75oe7? . '5757751 
.2?788936 
.2L7L213 
.2@62867 

04 
04 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
05 
0: 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
OL 
01 
01 
01 
Or 
c)C 
0C 
00 
00 
90 
09 
GO 
OC 

1 8 3 7 ~ 7  

.13h739E 

.115691o 

.995ono 

.@7167? - 7394981 
-6367146 
.5L93?94 

.hi16032 
-3573363 

.1571930 

.4750520 

.3118@4 
-2736408 
.240339 
-2132212 
.18tj8321 
.16@143 
. iMlt720 
.1274720 
.1132351 . roc8197 
.8gj'0$4 
.796618 
.712m?8 
.6355180 
.5658&4 

ow7352 

-351Lo39 

-5042750 

.396337 

.3@7612 

- 2377476 
-2a78256 
-1815866 
,1565876 
.1385369 
,1231~84 
.1030322 
-9638816 
-8487990 
-7440322 
-650: 013 
.566~z?g 
.t912205 
* 425 5353 
- 3 6 7 1 ~ 1  
3152752 

.2694558 

.219735C . 1791207 

.I465356 

.~225260 

.1&0qE 

.6741;"18 

.72ro5E6 

.5856393 
-47.59567 
.3&927oL 

*2710752 

01- 
01- 
01- 
01- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
O?- 
03- 
O?- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03 - 
03- 
04.- 
04- 
&- 
&- 
04- 
04- 
OL- 
&- 
(34- 
04- 
04- 
04- 
d- 
04- 
&- 
05- 
05- 
05 - 
05 - 
05- 

232.17 
234.74 

239 88 
237 - 31 

2b2.45 
245.02 
2b7.63 
251.21 

261.92 
265.49 
268.16 
269.57 
270.38 
272.38 
273.69 
274.62 
275 * 5b 
276.L7 
275.54 
27: .83 
272.12 
80 .0 :  
266.95 
263.88 
260.81 

254.78 
258.35 

257 S3 

249.56 
247.39 
245.78 

242.63 
241.74 
240.a 
239.95 
238.87 
233 31 
227.76 
222.20 
216.71 
211.52 
26.34 
201.16 
195.98 
I90.30 
184.72 
179. '37 

175 .7L 
178.66 
181.58 
ia0 .a  
176.63 

253 -32 

244. 18 

173.43 

172.71 
175.92 
177.21 
180.72 
r8k. 61 

(Z> 
2.27 
2.70 
3.23 
3-81 
4-38 
4.92 
5.44 
5-57 
6.53 
7-13 
7.77 
8.43 
9.11 
9-73 

10.26 
10. 76 
11. 15 
11.46 
11.70 
11.98 
12.25 
'2.47 
12.60 
12.04 
12.65 

12.u 
12.26 
11.93 
u.57 
U.W 
10.62 
10.17 
9-83 
9.66 
9.67 
? .e 

10.26 
10.74 
11.10 
u.36  
11.50 
u.51 
1.1. L6 
11.27 
10.95 
10.48 
9.81 
8.93 

).?3 
6.56 
6.51 
6.57 
6.57 
5-71 
L.gc 
4.36 
4.19 
4.41 

12.59 

7.81 

41 



FIGURE 19 
NATAL, 4 MAY 1966,0120 GMT. 

mm DIRECTION 

280 * 34 
277.79 
260.52 
245.86 
263.72 
"a 
282.539 
270.95 
239.77 
12.26 

347.00 
126.05 
293.92 
168.94 

256.41 

degrees 

51 

w m  SPEED 
m/sec 

21.32 
41.23 
33.03 
42.91 
44.96 
51.51 
44.36 
43.86 
14.47 
30.76 

47.11 
23.9'1. 
24.15 
71.02 

20 * 95 

26.53 

WROR 
m/sec ( t )  

14.82 
28.20 
29.28 
9.27 
5.31 

14.39 
18.92 
12.58 
12.31 
8.62 
7.90 

10.04 
24.35 

3.25 

30.53 
58.96 

21.26 57.32 84.35 
18.65 29.06 159.78 

TEMPERATURE ERROR HEIGHT 
degrees Kelvin degrees Kelvin I ? )  mters 

251.61 
267.25 
268.30 
266.77 
255.16 

237.4P 
218.65 
194.22 
188.28 
194.53 
197.83 
218.51 
211.12 
191.07 
193.85 
186.34 
180.08 

255.58 

HEIBIT 
m e t e r s  

40000.00 
45090.00 

55000.00 
50000.00 

60000.00 
65000.00 
70000.00 
75000.00 
80000.00 
85000.00 
90000.00 
95000.00 

.f35 
4.61 
8.54 
6.04 
2.33 
2.03 
5.25 

4.36 
3.65 

5.81 

2.78 
2.lk7 
5 .OC 
8.07 
9.32 

22.97 
27.29 
40.68 

WIND CcMP0"Ts 
m/sec 

canponent (t ) 
ScXrpH 

-4.45 
-3.30 
9.39 
9.66 

-14.76 
-6.60 
5.74 

-27.d.c 
22.69 
9.00 

-46.09 
-48.18 

37783.60 
44029.75 
48'727.04 
52625.25 
56423.35 
601 33.20 
63738.h 
67247.90 
7065 6.45 
73397.95 
77210.40 
80325.20 
83365.15 
86287.74 
89 116.64 
9185'+. 59 
94497.14 
96984.89 

WEST 
ccmponent (+) 

33.02 
39.14 
P 972 
42.61 
48.96 
43.46 
18.54 
-3.02 

-73.62 
7-03 
7.89 

-18.46 BALLOONSONDE < I.." 
, , , V &  

c 
Im KC- ) 

240 WIND, 160 200 
TEMPERATURE ( 'K) 

LEGEND 

.I 5 m/sec k 50 m/sec 

DIRECTION OF 
or less 

L 10m/sec NORTH WIND 

42 



P” DDISITY T E b F ~ l U R E  mEsbxm 
n‘./sq meter kg ‘cu aeter demees ’..elvin deviation 

03 
03 
03 
0: 
03 
c3 
3 
03 
c3 
03 
07 
07 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01- 
01- 
01- 

01- 
CI- 
02- 
92- 
(22 - 
02 - 
02- 
02- 
02- 
02 - 
02 - 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02 - 
03- 
03- 
03- 
03- 
03- 
03 - 
03- 
03- 
03- 
c3- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
&- 
os- 
05- 
05- os- 
05- 
05- 
05- 
0.5- 
05 - 
05- 
05- 
05- 
05- 
05- 

236.37 
239.00 
2k1.a 
2 /& .  27 
21.6.91 
2b9. 9- 
252.15 
251.65 
257.15 
25z.66 
262.16 
20L. 66 
267.17 
267.M 
267.68 
267.91 
2&. 13 
268.19 
267 .eo 
267. Lo 
267.01 
265 -62 
262.57 

256.k7 
255.22 
255.34 
255 -45 
255.56 
251.27 
246.U 
241.19 
236.~8 
230.71 
225.34 
219. 

206. 09 
198.92 
193.60 
191.82 
190.95 
188.27 
190.22 
192.17 
194.11 
195.36 
196.h2 
19.43 
202.42 
209 * 22 
a6.02 
216.90 
214. 37 
2u.84 
206.05 
19-97 
191 -88 
191.96 
192.98 
193 43 
190.59 
187 75 
185.m 
182.55 

25?.52 

213.25 

($1  
2.11 
2.56 
j .2G 
3.71 
b.21 
4.70 
5.16 
5 -61 
6.04 
6.4L 
6.92 
7.19 
7.53 
7-80 
7-9‘: 
7.95 
7.86 
7.77 
7.67 
1-56 
7.42 
7-25 
7 . 6  
6.81 
6.50 
6.18 
5.92 
5.78 
5.75 
5 a71 
5.52 
5 -25 
4.89 
4.L4 
3.88 

2-35 
3.21 

1.25 

1.75- 
.13- 

3.38- 
4.85- 
6.1-7- 
7.18- 
7.71- 
7.76- 
7.36- 
6.52- 
5 -22- 
3.48- 
1.2h- 
1-57 
4.75 
7-97 l l .m 

13 -93 
16-27 
17.95 
19.28 
20.50 
21.46 
21 - 95 
21.7a 
20.97 
19.56 

DETJSI’iY 
.! e-r i et. ion 

($1 
1.28- 
.n- 
. I C -  
.12 
1.00 
1-55 
2.11 
2.68 
3.23 
:-76 
4.26 
4.75 
5.21 
6.47 
7.64 
8.67 
8.86 
8.76 a .a2 
8.86 
8.89 
e.e3 
9.10 
9-32 
9.43 
8.86 
7.74 
6.73 
5.84 
6.80 
7.60 
7.84 
8.06 
8.32 
8.51 
8.59 

9.87 

9-50 
6.71 

1-68 
2.14- 
5.75- 
8.59- 

10.63- 
12.18- 
13 * 3 6  
13.84- 
14.69- 
15 - al- 
l2.74- 
9.01- 
5.26- 

-0g- 
5.57 

11.04 
12.25 
14.70 
17.20 

24.96 
27-69 
30.11 

9.21 

10.29 

4.11 

21.35 
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FIGURE 20 
CHURCHILL, 17 JUNE 1966,0313 GMT. 

W I N D  DIXEZTION 
degrees 

70.87 
86.24 
61.42 
78.43 

71.66 
69.30 
49.31 
80.07 
64.74 
88.82 

88.91 

181.12 
7.38 

259 07 
268.62 

59 * 05 

90 * 07 

197.81 

W I N D  SPEED 
m/sec 

21.16 
11.73 
10.24 
18.65 
30.32 
36.76 
40.52 
33.57 
47.25 
31.41 
27.64 
69.76 
62.77 
47.84 
70.82 

191 * 57 
79 * 90 
129 * 35 

ERROR 
m/sec ( f )  

1.53 
2.33 
3.42 
4.38 
6.01 

7.92 
8.76 
7.95 
8.68 
7.39 
5.43 
9-71 

17.57 
15.62 
10.26 
24.53 
28.74 

a. 51 

T E M P E R A m  ERROR HEIGHT 
degrees Kelvin degrees Kelvin ( t )  mters 

243.19 
267.69 
278.85 
279 * 71 
274.44 
270.78 
261.21 
248.56 
235.22 
213.79 
192.79 
174.13 
169.59 
163.60 
147.29 
126.76 
161k. 69 
177.19 

HEIGHT 
meters 

40000.00 
45000.00 
50000.00 
55Oo0.00 
60000.00 
65000.00 
70OO0.00 
750OO.00 
eC0m.m 
85000. oc 
90000.00 

.66 
1.18 
1.17 
1.40 
1.67 
2.09 
1.74 
1.62 
1.25 
1.06 

.43 

.66 
1.19 

.62 
1.69 

.7a 

1.01 

2.21 

35019 * 95 
40874.50 
45266.80 
48923.95 
52498.15 
55975.90 
59356 75 
62658.40 

70508.80 
74467.35 
7 w 3 . 1 5  
81963.35 
85038.30 
87573.45 
90017. 20 

94594.49 

66388.85 

92371 * 55 

W I N D  c o m m  
m/sec 

component ( e )  
SOUTH 

-1.68 
-4.64 
-7.30 

-12.69 
-15 * 79 
-13.26 
-12.75 

-.47 
-.51 

44.96 
-187.88 

WEST 
component ( e  ) 

-12.94 
-9 - 15 

-20.60 

-35.47 
-38.69 
-30.64 
-33. $0 
-66.50 
13.66 

-26.39 

-32.40 

TEMPERATURE ( O K  1 l m V F  ' I 

LEGEND 

L 5 m/sec 50 m/sec 
or less 

1 DIRECTION OF 
L i o m / s e c  NORTH WIND 
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HE IGET PESSURE DE?ISITY TEEIPE3.A’XJFiE 
reters nt/sq meter k:/m meter degrees Kelvin 

3000.00 
31000.00 
32000.00 
33m.00 
34030.00 
35000.00 
36000.00 
370CA. 00 
3e000.00 
390433.00 
4 m m . 0  
~10Qo.00 
42CGO. 00 
43000.00 
4ko00. 00 
45000.00 
460~0. CX, 
47m.00 
48000.00 
490~0.00 
50000.00 
5 im.00  
52000.00 
53000.00 
54000.W 
55000.00 
56000.00 
57000.00 
58000.00 
59000.00 
60000.oo 
61000.00 
62000.00 
6 3 m .  00 
64000.00 
65000.00 
66ooo.00 
67000.00 
68OCO.00 
69000.00 
70000.00 
71000.00 
72000.00 
73000.00 
74000.00 
75030.00 
76000.00 
~ 0 0 0 . 0 0  
78000.00 
79000.00 
8 0 ~ . C O  
81000.00 
82000.00 
83000.00 
84000.00 
8 5 m . m  
86ooo.00 
87C90.00 
88000.00 
89m0.00 
90000.00 

g3000.00 
g4000.00 

91W. 00 
92ooO. 00 

.1298000 
-1124604 
*9753153 
.8456524 
-7356560 
.637a63 
.5573650 
.486C@9 
.425?377 
.3735?58 
.3287862 
.28?2303 
.2551463 

.1764161 

.1385226 

.1227816 

.2253510 

.19?2717 

-1563039 

.1088419 

.g&5880 

.8543302 

.7562133 
.6687848 

.L618776 

.4076373 

.3593?24 . 316k027 
-27813777 
.2hh0615 
- 2137459 
.la63266 
-1629772 

.1232e2? 

.1068n8 
-9234355 
-7953471 
-6826338 
.5837372 
.492189 
.4217748 
.3562214 
.2935m 

* 5915330 
.5228184 

,1418516 

.25068C8 

.go88329 

.1731126 

.1429588 
-11783% 
.9699435 
.7973165 
.65L2297 
-5356137 
-4374939 
.3555187 
.2864639 
.2285276 
.18m181 

.logoB88 

.I396637 

.8746800 

.7137171 

.5877014 

04 
& 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
O l -  
01- 
01- 

. lWi1038 
-165~855 
.142L?W( 
- 1  228L7c; 
.io60660 
.?166573 

.6742221 

.58d:o36 

.5008676 

-375533 
.’285“35 
.2874827 
.2516706 
.2203162 
.1?9611 
.1728138 
-1530473 
.1356204 
.12Caqo 
.io75852 
.95739@ 
.85@6& 
,7552612 
.6701186 
-5944091 
.5302113 
.4723920 
-4203733 - 3744952 
-3335535 
-2965795 
.2631527 
-2329283 
.2058126 
.la15241 
-1604375 
.1418240 
.1250177 
-1@7@l 
.9629687 
.8413-!340 
.7326014 
.635552+3 
-5486311 
.4712760 

.3435286 

.2874620 

.2388&19 - 1978593 
-1638558 
.1360139 
.1125640 

-78633n 
,6610221 

-4635190 

.7852022 

.433230 

.4032130 

.9312065 

.5540240 

.383419o 

.2665302 

.19201q 

.1478080 

.1177717 

01- 
01- 
01- 
(?I - 
01- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
.G2- 
In- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
c3- 
03- 
03- 
03- 
03- 
03- 
03- 
03 - 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
& 
04- 
04- 
04- 
04- 
&- 
&- 
05- 
05- 
05- 
05- 
05- os- 
05- 
05 - 
05- os- 

235 - 51 
237.d~ 
2% - 57 
240.10 
2141.63 
243.16 
247.29 
251.48 
255.66 
252.8h 
2&. 03 
2€a. 01 
270.55 
273-w 
275.63 m -1-7 
279.02 
277-25 
273.48 
27?.59 
279.12 
36-65 
5‘75 - 17 
273.31 
272.86 
271.80 
273.70 
267.87 
265. c4 
252 * 21 
258.74 
254.91 
251.~8 
247.33 
243.76 
240.18 
236.60 
232.03 
226.83 
221.63 
215.43 
211 f 18 
205.87 
200.57 
195.26 
19C. 18 
185 -31 
180.43 
175.55 
173 - 25 
172.02 
173.78 
169.52 
167.57 
165.62 
163.67 
157.41 

143.70 
l j j .30 
126.90 
142.59 
158.70 
168.22 
175.85 

150.97 

PRi?SSURE 
dev i at i m  

($)  

8.L3 
“05 
9-70 

10.34 
10.89 
11-35 
11.80 
12.33 
12.74 
13-61 
111.36 
15-17 

16.79 
17-56 
18.32 
19.00 
19.56 
20.02 
20.48 
20.90 
21.25 
21.52 
21 * 73 
21.518 
22-29 
22.65 
23.02 
23.34 
23.62 
23.83 
2?.94 

23-92 
23 * 93 
23.96 
21:. 01 
24.06 
24.03 
23 - 90 
23.65 
23.S 
22.76 
22.09 
21.26 
20.26 
19.11 
17.81 
16.36 
14.90 
13.67 
l2.51 
11.21 
9-72 
8.00 
6.05 
3.61 
.35 

3.76- 
8.88- 

15.03- 
20.36- 
23.60- 
25.63- 
27.16- 

15 -90 

23.94 

mrs m 

(% 1 
h.29 
h.66 
5 - T  
6.15 
7 . n  
8.30 
a.18 
8.12 
8.15 
8.26 
8. 41~ 
8.77 
9-70 

10.61 

12.36 
13.85 
15 -117 
16- 23 
16.63 
17.66 
18.63 

is]. 62 

deviat i m 

11.50 

19-52 
19.79 

19-50 
19.45 
20.17 
20.86 
21.51 
22.41 
23. r;l 

23.82 
23.65 
23 - 50 
23 - 37 
23-75 
24. 41 
25 * 01 
25 52 
25-97 
26.34 

25.72 

27-93 

26.60 

26.55 
26.11: 
25.61 
24.92 
22.37 
19-38 
19-05 
18.56 
18-27 
17.81 
17 * e5 
18.91 

21.65 

10.15- 
16.16- 
19.28- 

20.09 
20.98 

20.95 
2.59 



FIGURE 21 
BARROW, 17 JUNE 1966,0318 GMT. 

WIND DlRECTION 
degrees 

124.58 
104.88 
78.39 
69.94 

102.96 
59.00 

89.39 

91.28 
27.18 
29 - 71 

124.76 
265.67 
33.08 

122.87 

40.78 

51.04 

81.47 

WIND SPEED 
m/sec 

6.87 
13 - 92 
9.81 

22.22 
22.43 
6.17 

27-70 
37.95 
30.89 
41.07 
24.79 
22.74 
41.48 
97 69 
48.73 

172.74 
13.54 

ERROR 
m/sec ( + I  

2.34 

4.03 
2.44 

3-70 

5.76 
7.60 
3.37 
4.37 
3.28 
3.83 
7.?1 

10.87 
15.34 
22.51 
43.52 
34.68 
77.20 

TEMPERATURE 
degrees Kelvin 

251.72 
272.11 
284.03 
281.61 
281.67 
276.58 
263.49 
254.92 

215.50 
278.22 

160.07 
136.86 
128.56 
125.77 
119.23 
131.22 

185 95 

ERROR 
degrees Kelvin ( i )  

.47 

.84 .* 

.60 
1.34 
1 .4l  

72 
.87 
71 

* 67 
1.05 
1.25 
1.47 
2.02 

3.40 
3.64 

5.22 

loo, 1 I I 1 I 1  W I N D  COMeONENTs 
m/sec 

HEIGHT SUlTH 
meters component (+) 

80 

40000.00 
45000.00 

3.65 
-.62 

c 4 50000.00 -7.77 - 
I- 55000.00 -10.24 

70000.00 -2.66 
750OO.00 -2.26 

85000.00 -28.84 

95000.00 8.39 

60000.oo -10.50 
65000.00 -19.75 

I-? ;j 

4 40- 

3 
80000.o0 -15.93 

- 
A' m -  

LIALLOONSONDE 

9 
I I I * 90000.0o 17.63 

160 m 2 4  280 WIND 
O A 

TEMPERATURE ( * K )  ( m re< -' 1 

HEIGHT 
meters 

35478.30 
4 1 5 26.80 
4 6117.00 
'~9940.55 
57664.55 
57304.45 
6085h.70 
64316. dl 
68239.2L 
72584.65 
76775. OL 
80840. i o  
84747.50 
88~19.  i o  
90726.21; 

96988.90 
33332*'+0 

WEST 
component (+ ) 

-11.49 
-10.54 
-20.76 
-11.48 
-19.47 
-29.75 
-34.83 
-31.49 
-13.36 
-25.23 

-99.01 
14.02 

LEGEND 

L 5 m/sec 50 m/sec 
or less 

1 DIRECTION OF 
L i o m / s e c  NORTH WIND 

46 



HEIGZT 
meters 

Olr 
04 
03 
ax  
3 

0 3 
03 
@3 
07 
P 
c3 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
c2 
02 
02 
02 
02 
a? 
02 
02 
02 
G2 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
GO 
00 
00 
OL- 
01 - 
01- 
01 - 
01- 

01- 
01- 
C1- 
21- 
02- 
%>2 - 
c2- 
02- 
<y - 
02 - 
02- 
02- 
02- 

02- 
(-l2- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
03- 
03 - 
03 - 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
0:- 
03- a- 
&- 
134- a- 
&- a- 
at- 
04- 
04- 
04- 
04- 
04- 
d+- 
04- 
05- 
05- 
05- 
05 - 
05 - 
05- 
05 - 
05- 
05- 
06- 
06- 

02- 

24n. 83 
'k1.33 
?1:5-7' 
?Le. 20 
150.L4 
257.50 
256. ?4 
260.25 
a63.B 
26f. 79 
279.3L 
27:. 3: 
275 -?3 
778.53 

283.72 
*3*'r7 
282.83 
282.20 
281.61 
281.62 
281.61: 
281.66 
281.20 
273.80 
278.LO 
277.00 
274.01 
270.32 
266.63 
263.12 
260.65 

252.01 
2L7.75 
2h;.L9 
259.23 
234.2L 
229.01 
225.78 
218.55 
212.56 
2~5.51 
1%. LS 

178 * 1L 

165. L1 

281.13 

258. I8 
255.70 

191.41 
184.51 

171 -78 

159. I1 
153 * 17 
147.22 
141.27 
136.20 
133 - 67 
131.14 
128 * 6 1  
127 - 55 
126.51 
125.08 

120.06 
121.42 
124.70 
127.97 

122.57 

PRESS. 
devhtiion 

{.$) 

I?*& 
!.lr.hT 
15.63 
10.60 
J-7-5? 
18. Lll 
19- 36 
20.31 
21.27 
22.25 
27.26 
24.27 
25.27 
26.25 
27.21 
28.15 
2 a . g  
29 - 67 
30.31 
30.93 
31.53 
32.1L 
32 -77 
33-50 
30.30 
35.16 
36.06 
36.97 
37.81 
3-3.56 

39.83 
hc.55 
41.35: 
42.77 
43-70 
L4.28 
L5.27 
1-6.25 
47.16 
47-77 
48.651 
q?. 20 
49.56 
49.4: 
45:. c1 
48.09 
L6.74 
44.96 
42.72 
39.70 
35.65 
30.61 
2L. 61 
17.8~ 
10.62 

7.39 
7.81;- 
lC.83- 
17.57- 
24.O?- 
30.58- 
37.05- 
43.14- 
L8.52- 
57.18- 

39.22 

GziEI?" i  
"-ii~?.ion 

14) 

7.36 
7.65 !?.e 
? , T I  

I@.?! 
11.76 
12.15 
z3.14 
1'.& 
11.a 
15.11 
1F.5ir 
17.4: 
18. Lg 
15.54 
20.56 
22.71 
2?: .w 
?4.* 
25 -84 

26.99 
27.d 
27.03 
27. L9 
27.95: 
28.53 
20 * e2 
31.10 
32.92 
34.30 
34 * 6? 
31.53 
31.m 
:5.11 
36.14 
37.15 
28.17 
y.62 
11.18 
k2.63 
11.15 
16.07 
w.50 
50.75 
52-77  
51:. Lc 
55.24 
55 *72 
55.87 
58.65 
60.05 

26.41 

60.24 
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FIGURE 22 
CHURCHILL, 23 JUNE 1966,0635 GMT. 

WIND DIRECTION W I N D  S P m  ERROR TEMPEFATURE: 
m/sec (t) degrees Kelvin degrees Kelvin (t) mzters 

48 

TEMPERATURE ( O K )  

HEIGHT 
meters 

45000.00 
50OOO. 00 
55000.00 
60000.00 
65000.00 

80000.00 
85000.00 

70000.00 
750oO. 00 

90000.00 

WIND COMPONENTS 
m/sec 

s(xppH: 
component (t. ) 

-7.89 
-6 - 7L 

-47.70 
-.15 

22.95 
-10.08 
-8.30 

-47.18 
11.64 
81.00 

WEST 
component ( e )  

-50.86 
-15.70 
-58.16 
-39.53 

6.09 
-36.69 
-22.16 
-70.01 
43.73 

-31.62 

' W I N C  
( m u c  

LEGEND 

L 5 m/sec 50 m/sec 
or less 

I DIRECTION OF 
L i o m / s e c  NORTH WIND 





BARROW, 23 
WIND DllRECTION WIND SPEED 

degrees m/sec 

103.63 
?5.77 
79.43 

32.88 
48.16 

87.70 

113.15 
77.60 
77-22 
25.69 

207.58 

1L.88 
19.12 
13-35 
1.8.89 
25.04 
15.42 
34.20 

49.98 
8.42 

33.05 
12.97 

Insufficient dafa for  Error Analys 

FIGURE 23 
JUNE 1966,0752 GMT. 
ERROR "P" ERROR HEIGHT 
m/sec ( + I  degrees Kelvin degrees Kelvin ( + )  meters 

255.44 36dr5.65 
268.73 b18b3.25 

7.00 283.53 1.48 53777.85 

8.78 265.02 1.77 60152.25 
12.19 251.27 2.28 63L05.40 

237.57 69081.. 44 
199.12 75067 89 

19.52 171 79 3.21 78%7 7L 

5.40 285.76 1.22 b6197.15 
6.75 284.29 I .58 49839.00 

4.89 282.89 1.11 56806.90 

lis for  layers 1,2,$ and 10 

I I I 1 w m  COMpONENTs 100 

m/sec 

HEIGHT SOUTH 
meters campanent (+) 

40000.00 2.42 
45000.00 -1.24 

-.66 
-4.18 

Y 50000.00 
55000.00 
6 m . 0 0  U.36 n , 65000.00 -7.51 
70000.00 -9.33 
75000.00 -&. 56 

- 

40 

m- 
BALLOON SONDE 

1 ,  , L, I G  
0 .# 

160 200 240 280 WIND 

WEST 
component (4) 

-17 56 

-19.19 
-19.07 
-30 * 53 
-26.33 
-13.99 

-14.74 

-21.56 

TEMPERATURE ( O K )  ( m  Sec-1 \ 
LEGEND 

I 5 m / s e c  50 m / s e c  
or less 

1 DIRECTION OF 
L iom/sec  NORTH WIND 

50 



Cl- 
C1- 
C1- 
"1- 
c1- 
G2- 
e- 
c2- 
r2- 
02- 
Q2- 
c2- 
c2- 
02- 
02- 
s2- 
(32- 
02- 
G2- 
02- 
02- 
02- 
02- 
O j -  
c3- 
c3- 
'13 - 
"J - 
c.5- 
r-3- 
03- 
03- "- 
05 - 
05- 
s3- 
07- 
"3- 

c3- 
cg- 
c3 - 
0' - 
&- 
&- 
&- 
n& - 
&- 
&- 
rk- 

238.71 
7L1.74 
$5.58 
2 6  92 
2IL.s. !Jj 
25c.e: 
253.32 
255.55 
258.58 
261.22 

266 * L9 
265.51 
273 * 33 
277.15 
282.06 
2&4.8  
285.43 
285.03 
28L:. 62 
2884.25 
2a4.04 
283.82 
283 -61 
283-41 
2E3.22 
2Fl3 - 3 
281. e5 
275.g1 
27L. 17 
265. e3 
267 .h? 

252. ~8 
2kg -83 
$7. !lz 
2h.L. ?8 

2Lp. IL 
237-77 
251.67 
235.22 
218.81: 
212.39 
335 -97 
I??. 55 
192.41 
185.22 
r78.03 

26j.r?5 

257.20 

2k2.57 

51 



WALLOPS ISLA 
W I N D  DlRECTION WIND SPEED 

degrees m/sec 

93 71  
87.41 
86.12 
83.61 
77.07 
85.86 
83-30 
87.10 
96.03 
79.64 
21.94 
51.81 

182.77 
132 * 75 

16.20 
26.49 
25.42 
39.26 
53.71 
47.91 
56.75 
75.92 
82.19 
66.06 

56.08 

28.91 

47.41 

47.26 

N 
FIG 

D, 7 
ERROR 
m/sec ( +  

0 9 9  
.81 
69 

.80 
56 

9 45 
1.37 
1.01 
1.48 
1.25 
2.74 
1.90 
3.19 

26.30 

- 
E 60- ... 
3 c 
2 4 0 -  

20 - 
BALLOONSONDE 

TEMPERATURE ( O K )  

HEIGHT 
meters 

35000.00 
40ooO. 00 
45000.00 
50000.00 
55000.00 
60000.00 
65000.00 
70000.00 

80000.00 
85000.00 

75000.00 

URE 24 
AUG. 1966, 0700 GMT. 

TE"m ERROR HEIGHT 
1 degrees Kelvin degrees Kelvin ( * I  meters 

209.21 
204.01 

182.67 5.75 86900.75 

-e63 
-1.54 
-3 9 57 
-11.07 
-3.49 
-5.64 
6.03 

-16.38 
-40.21 
21.98 
29.82 

LEGEND 

WEST 
component (+) 

-23.88 
-25 -73 
-34.89 
-50.69 
-47.79 
-63.24 

-58.35 
-28 0 37 
-36.12 
-9.30 

-80.49 

L 5 m / s e c  50 m / s e c  
or less 

1 DIRECTION OF 
L i o m / s e c  NORTH WIND 

52 



HELGKT 
m e t e r s  

27000.00 
26000.40 
2yo00.00 
30OC0.00 
31000.00 
32000.00 
33000.00 
3~000.00 
35000.00 
36000. oc 
37OoG. 00 
38000.00 
39000.00 
~ 0 0 0 0  * 00 
L1oCO.00 
L2000. 00 
k3m.m 
h b x .  (30 
45000.W 
L600.00 
~7000.00 
MOO@. oc 
4?000. n0 
5 eo00 . oc 
51000.00 
52000. oc 
530O0.00 
54000.00 
5 50CO. 00 

5700G. 00 

5~00€.00 

56000.1xl 

58000.00 

6000c. 00 
61000.00 
62300.x 
6 3 ~ ; ~ .  0c 
&om. 0c 
65~00.00 
660~0.00 
6 7 ~ 0 ~ .  (30 

69000.00 
70000.00 

72000.00 
77000. oc 
7L000.00 
75 000. OC 
~ ~ C C O . C O  
77300.0C 
7E000. OC 
79 SOC. cc, 
80CCC. 00 
8100c. 00 
f2CICO. Qr 
e'ctm. m 
8boo. cc 
2530c.co 
e6000.30 

6800C. 00 

7lOCC. 00 

PEEssmE DBJSM'Y TEMPERA'IVRE 
nt/sq m e t e r  kg/m m e t e r  degrees Kelvin 

.1g?3611 

.1267988 

.io37826 
-9519951 
,8267610 
7190429 

.6262487 
,5461902 
.477072: 
.L1737& 
.3657414 
,321006k 
.2821811 
-2483974 
.2187603 
.1925986 
.1695119 

. lj122c8 

.I154974 

.a962647 

.7698231 
-6954375 
.61r5075 
5369677 

.47(33513 

-1700053 
.I466963 

.149?&50 

.10171L8 

.4122190 

.3602424 

.31424C3 

. 27358rl 

.2376712 

.17809c6 

.1536118 

,2059867 

.I322125 

.I135511 

.9732288 

.8 327889 

.7116936 

.6a7&61 
,5177672 
.4L09021 
7750903 

.3187941 

.27G6%0 
-2296273 
.1946151 
.1&7872 
-1333075 
.1174&2 
-93768e3 
.8&40~4 
.6:7+?L 
- 5 8 ~ 7 3 7  
.456383 
-4057315 
.33436730 

04 
04 
04 
G4 
04 
03 
03 
c3 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
05 
05 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
G 2  
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
G I  
C l  
01 
00 
GO 
0': 
oc 
00 
3C 
00 

-304839 
92595794 
.2214600 
.I892844 
.1620730 
-1391145 
.1196036 
.io29886 
.E81665 
.767%01 

.5726269 

.6624454 

.4958&2 
-h301353 - 3737501 

.2878q8 
-2540969 
-2242653 
.i97874L 
.1738109 
-1523618 
.1336364 

.io36748 

.a202638 
-7282520 
.a57319 - 5730525 
* 5 m 4 6 9  

03968535 
.3506036 
.3c91021 

.7258909, 

- 1172791 

.9227417 

.&91425 

-2719291 

-2079321 
~812048 . I573341 - 1317855 
-1170453 
.io07662 
.a652407 
.7413763 

.k63736c . 7956927 

.3373543 
-2877585 
-2L63127 
,2112288 
-1826752 . r572382 
.1290163 

.7661243 
-648527 

.2381416 

.63L6632 

.5428q4 

.1&53'0 

.9122517 

01- 
G l -  
01- 
01- 
01- 
01- 
01- 
01- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
G2- 
02- 
02- 
02- 
G2- 
02- 
02- 
03- 
03- 
03- 
03- 
03- 
03 - 
03- 
03- 
03 - 
03- 
03- 
03- 
03- 
03 - 
03- 
03 - 
03 - 
03- 
04- 
04- 
c4- 
&- 
04- 
04- 
04- 
OL- a- 
04- 
&- a- 
&- 
&- 
05- 
05 - 
05 - 

225.56 
228.16 
230.77 
233 - 37 
235.98 
238.40 

243.23 
245.64 

240.82 

248.05 
250.89 

256.96 

263. ~3 
265.54 
264.80 
26L.06 
263.72 
262.59 
263.01 

265.16 
266.23 

262.50 

256.87 

250.60 

240.16 
236.16 
232.16 

253.92 

259.99 

264.49 

265.40 

259.72 

254 .G3 

247.17 
243.74 

228.16 
224 -72 
221.51 

215.50 
218.31 

213.66 
211.83 
210. OG 
208.47 
207.58 
205.89 
204.60 
203.36 
202.17 
200.97 
199.7E 
197.03 
19Z.7L 
190.4h 
188.3L 
187.58 
186.42 
185.L6 
184.50 
183.53 

PRESSURE 
deviation 

($) 

4.98 
5.18 
5-50 
5.92 
6.45 
7.07 
7.74 
8-33 
8.99 
4.56 

10.11 
10.66 
11.22 
11.79 
12.36 
12.92 
13 - 77 
15.63 
1 3 . e  
17 - 55 
13.5 
12.90 
12-59 
12.31 
12-09 
11-75 
u.27 
10.73 
10.13 
9.46 

7.84 
8.73 

6.89 
5.81 

3.26 
1.89 

* 53 
.79- 

2.09- 
3.31- 
4 . b  
5.37- 
6.21- 
6.88- 
7.33- 
7 71- 
7.85- 
7.79- 
7.52- 
7.03- 
6.76- 
5.5e- 
L .71- 
3.89- 
3 . 2 G  
2.55- 
2 .q -  
1.Q- 
1.30- 

4.60 
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FlGU 
NATAL, 7 AUGUST 

mm DII~ECTION UIND SPEED ERROR 
degrees m/sec m/sec (i) 

244.93 
306.14 
357.92 
165.34 
275.85 
302.58 
279.10 
285 # e4 
302.49 
307.49 
339.20 
296.21 
14.72 
173.42 
209.57 
161.97 
72.74 

245.40 

2.73 
2.14 
4.48 

15.29 
8.25 

42.44 
37.65 
40.63 
57-92 
29.w 
23.73 
45.51. 
29.00 
47 19 
74.24 
1.57 

61.14 
148.39 

2.55 
4.12 
7.47 

13 * 17 
6.7? 

12.36 
13.76 
14.59 
lo. 64 
9-97 
9.35 

18.39 
20.71 
31.78 
23.44 
30.72 
32.77 
49.52 

I I I I 

ARCASOhDE d---J 
BALLOON SON DE 

280 W I N D  
160 330 240 

1 m set" 1 TEMPERATURE ( O K )  

RE 25 
1966, 

TEMPERATURE 
degrees Kelv3 

240.62 

263.39 
266.53 

254.71 

258.50 
258.93 
350.30 
234.81 
225.64 
201.12 
196.52 
204.01 
200.88 
193.92 
1%. 27 
186.82 
183.35 
198.49 

HEIGHT 
meters 

40000.00 
45000.00 
5 0000.00 
55000.00 
60000.00 
65000.00 
70000.00 

80000.00 
85000.00 
90000.00 

75000.00 

54 

0705 GMT. 
E;IROR HEIGHT 

.n degrees Kelvin ( t l  meters 

3.69 77610.50 

6.62 91189.09 
9.67 93315.74 

w m  CckipONENTs 
m/sec 

mM Wl3s.P 
connponent (+) camponent (+) 

LEGEND 

5 m / s e c  5 0 m / s e c  
or less 

DIRECTION OF 
10m/sec NORTH WIND 



EEIGIiT 
n.e;ers 

jooo0 . (30 
310~0.00 
32~-io. 00 
,f3 -xio.oo 
3Low. 00 
35m.mJ 
360OC.m 
j7000.00 
3.5onn * 00 
j301?@. 00 
m".m 
4 1 000.00 

43000 .oe 
L4000.00 
450clo.00 
L6000.00 
47000.00 
480oo.rx, 
4?0'30.00 
50000.00 
51000.00 
5 2000. oo 
53000.00 
54000.i?o 
55000.00 

57000.00 
581W0.00 
59000.00 

42000. clo 

56000.00 

60000.00 
61000.00 
620co. 00 
63m.m 
tjlcooo. oc1 
65000.00 
660m.00 
67000.oo 
6". 00 
6 9 m . m  
70000.00 

7200~. 00 
71000. cx) 

730OC. 00 
74OG0.00 
75000.00 
76004s. oo 
~ 0 0 0 . 0 0  
78ooo.cK) 
79000.00 
80000.00 
81000.00 
82000.00 
83000.00 
84m.00 
85000.00 
86000.00 
87ooO. 00 
88000.00 
8s;000.00 
g0000.00 
g1o00.00 
92000.00 
9 3 0 . 0 0  

PRESSURE DEPISITY "EMPERA'NRE IJRESSJRE 
ntjsq meter i;g;cu meter degrees Kelvin deviation 

04 
04 
03 
03 
03 
03 
'33 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
OL 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01- 

.181L649 

.13 15287 

.I131 831 
-3750177 
.8408281 
. 7 2 5 q 3  
.62L6.7.& 
-5 3rid.20 
.465eh-:O 
. 4 ~ 3 1  a76 
.3q-613 
.3036565 
.2hL7269 
. 2 ~ 7 5 1 1  
- 2 ~ ~ 6 5 7  
1757925 

.I542759 

.1354591 . 11@950 

.1055?30 
-938&71 
.a324703 
.73 5 49 62 
,6457939 - 5 6 7 ~ 0 3  

.L537270 

.4?80584 

.a18474 

.3915124 

.346L888 

.3091263 
-2741129 
.2432872 
.2143483 

.164q13 

.1L32%3 

.1876661 

.1266061 

.1116727 

.9814572 
-8592754 
-7?3h109 
-6242866 

.5767563 
-3157248 
.265c618 

.1910688 

.16283q 
-1386758 
.1186m 
.io15482 
.a671782 
-7377809 
-6265275 

.4470428 
3766734 

-3177819 
92677354 

-5309Wl 
.45&214 

.2240604 

- 5301988 

.2176376 

.1766195 

01- 
01- 
01- 
OL- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
03 - 
03- 
03- 
03- 
03 - 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03 - 
03- 
04- 
04- 
Oh- 
&- 
04- 
&- 
04- a- 
&- a- 
04- 
04- 
04- 
04- 
04- 
05 - 
05- 
05- 
05- 
05 - 
05- 
05- 
05- 
05- 
05- 

227.61 
231.98 

236.26 
237 * 90 

234.62 

239.54 
241.46 
2L3. 94 
2k6.42 
2L8.30 
251.38 
253.85 
256.04 
258.07 
260.11 
262.14 

2tjlc.65 
265.56 

26L.65 
262.30 

258.54 
258.67 
258.80 

256.28 
253.65 
251.02 

263.74 

266.47 

259 -95 

258.91 

246.78 
241.93 

233-45 
230.91 
228.37 
225 -83 
219.96 
213.82 
2 q . 6 8  

1g8.Bo 
19.60 
196.71 
1 9  - 73 

202.77 
203.66 
202.78 
201.90 
201.02 
198 - 91 
196.55 
194.20 

237 * 07 

201.55 
200.00 

200.75 

192.23 
190.32 

187.77 
188.80 

186.69 
185.16 
183.63 
189.12 
196 - 25 

($1 
.95- 
-74- 
-36- - 03 
.76 
-61 
.80 
-96 1.w 

1.21 
1.31 
1-35, 
1.45 
1.m 
1.L6 
1.42 
1.32 
1.16 

.94 

.75 

.54 
-24 
.17- 
.67- 

1.11- 
1.46- 
1.70- 
1.91- 
2.16- 
2.45- 
2.82- 
3.33- 
4.00- 
4.72- 
5.41- 
6.03- 
6.59- 
7.19- 
7.P3- 
6.85- 
9.95- 

11.q- 
?2 * &- 
12.82- 
13.42- 
13.69- 
17.5L- 
12.96- 
11.95- 
10.61- 
8.96- 
7-17- 
5.46- 
3.90- 
2.52- 
1.30- 

.24- 

.66 
1.46 
2.17 
2.74 
3.02 

3.66 
3-19 

DENSITY 
d ev i et ion 

( l o )  

1 .hj-  
2.65- 
2.96- 
2.20- 
1.9- 

.65- 

.w- 

.18 

.hL .a 

.?O 
1.10 
1.39 
1.70 
1.97 
2.20 
2.55 
3.- 
2.87 
2.33 
2.82 
3.43 
3.?3 
3.54 
2.28 
1.13 
.a 
.14 
.16 
.15 
* 72 
1 .L1 
1.66 

.86 

.37- 
1.54- 
2.64- 
2. 3L- 
2. 03- 

1.e3- 
4.05- 
6.25- 
8.25- 
10.18- 
1:. ?3?- 
15 -49- 
17.L2- 

I .a5- 

18,52- 
18.65- 
18 + 54- 

14.11- 
11.69- 
9 32- 
7.25- 
5 -31- 

16.56- 

3.67- 
2.37- 
1.13- 

.24 
3.05 
1.84 
-18 



FIGURE 26 
CHURCHILL, 7 AUGUST 1966, 0904 GMT. 
WIND DIRECTION 

degrees 

92 85 
80.50 
67.55 

101.22 
60.77 
81.03 

49.17 
65.01 
76.17 

88,714 

77.30 

99-50 
1&.97 

74.22 
27.21 

236.34 
136.91 

WIND SPEED ERROR 
m/sec m/sec (t 1 

12.17 1.96 
8.95 2.08 

16.37 3.74 
20.05 7.76 
32. a4 3.80 
39-66 2.82 
34 * 58 2.10 
55 .a6 2.41 
56.d.k 1.69 
79-01 2.78 
96.75 9.58 
87.35 13.43 

112.23 12.65 
66.90 11 33 

74.5% 12 39 
35 -85 19 * 90 
55.64 11 93 

100 I 1 I 1 1  

- &  

+F 

80 - 

- 9 + 
7.5- 

E 60- - 
Y 

a 3 
t 
2 40-  - 

2 
ARCASONDE 

20 - ~- F 
BALLOONSONDE 

/ 
WIND 

200 240 280 
TEMPERATURE ( O K )  

0 
160 

I m  rec ‘1 

TEMP” 
degrees Kelvin 

245.90 

268.57 
260.64 

269.69 
270.73 

255.19 
251 -09 
237.56 
230.62 

197.06 
181.20 
166.60 
156.41 

160.81 
176. a7 

214.84 

147.11 

ERROR 
degrees Kelvin ( + I  

1.07 
.79 

1.27 
1.25 
1.11 

.79 

.42 

.45 

.26 

.40 
1.9 
1 .a5 
1.51. 
1.64 
1.51 
2.66 
1.80 

HEIGHT 
meters 

74688.05 
40505.40 
44853.10 
~ 4 a 1 . 7 0  
52037.65 
551c84.94 
58835.80 
62112.00 
658oh. 65 
69885 *?4 

77620.60 

86842.05 
89263.69 
92652.00 

77815.49 

81269.54 
84325 05 

HEIGHT 
meters 

35000. 00 
40000.00 
45000.00 
50000.00 

60000.00 
65000.00 
70000. 00 
75000.00 
mm.00 
85000. or) 
90000.00 

55000.00 

L 

L 

WIND COMPONENTS 
m/sec 

WEST SOUTH 
component (+) component (+) 

.49 

-4.61 

-1.29 
-5.83 

-7.57 

-26.47 
-17. a7 

-17.89 
17 79 
6.88 

-40.11 
24.38 

-11.97 

-15 e 3 1  
-23.50 
-37.69 
-36.76 
-48.93 
-77.26 
-92.02 
-72.97 
-88.21 
15.09 

-9.11 

LEGEND 

5 m / s e c  L 50m/sec 
or less 

DIRECTION OF 
l O m / s e c  NORTH WIND I 
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2'-0. 29 
21L1 .!!e 
2h2 - 67 
2113.87 
245. T7 
21L6.6- 
2'i". 22 
251.76 
25!;. 2" 
25C.82 
253.35 
261.5'5 
263.36 
265.18 
267.01 
26e. 65 

269.8L 
270.44 
270. je  
27Q.38 
2Gc :;?9 
263.69 
2oP,. 113 
267.12 
265 -81 
263. I j 
259.21 
255.27 
251.26 
$6. 86 
142.115 
2%. 05 
235.8.: 
254.01 
232.13 
229.86 
226. oc 
222.1: 
212.26 
21b. 52 
2 E,', .79 
225.27 
200.71: 
196.28 
1,:2.12 
197.?5 
153.78 
179.68 

167.68 
lQL.15 
153.'23 
-, 7 ~ 7 . 1 ~ 2  
7-53 
15C.?2 
1'18. 
153.65 
259.32 
1 6 4 . 3 ~  
7-6:. ,-?, 
777.78 

263,25 

175 .*?a 
171 - &3 

19-01 
1?.oS 
19-02 
19.00 
18.97 
18.'J2 
18.85 
18.77 
18.70 
18.63 
18.65 
3.8.55 
le. 32 
17-27 
17.1'8 
16.82 
16. 90 
15.18 
1L. 

17.':5 
15-93 
12.61 
12.15 
11.74 
11.26 

13.91 

12.16 
12.85 
13.51 
1L.50 
15.32 
16.d 
16-85 
17. ?2 
18. 99 
19.12 
I?. 03 
-, 1 3  * -  13 
13.21 
19.28 
1.. 26 
18.90 

18.87 
1'!. F7 
20.38 

22.29 
22.3L 
20.67 
1 8 . 9  

18.53 

31. '22 
21.7: 

17. k1 
16.17 
15.77 
15.55 
1'-.:L 
1'2.55 
111. L5 
14.28 
lG.25 
13.73 
13.17 
12.53 
11-27 
11.2'- 
1C.jS.  
?.53 

10.81 
11.33 
11.2L 
lo.": 
1,:. '33 
P.87 
6.26 
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FIGURE 27 
CHURCHILL, 7 AUGUST 1966, 0949 GMT. 

100 - 

80 - 
h 

E 
-Y 

W 

v 

cl 
3 
t 60- 
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40 - 
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20: 0 160 TEMPERATURE 200 240 (OK ) 280 
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1.p- 
.I?- 

'.C? 
1.;2 
2.75 
?.?Z 
:.kl 
5.73 
4.1: 
b.51 
4 . 2  
5.44 
5.73 
6.52 
6.77 
7.T 
0.G 
a.:c 
5.F 
1. :I 
'I. sn 
?.I: 
0.01 
n . 2  
1.31 

7.7: 

,..>, 
10.6 
7 . 3  
?.TO 
?. 26 
3.53 
7.M 
:: .5 : 
Q.21 
2.95 
3.K 
9.62 
e.42 
i.9 
7 . n  

5.69 
5.22 
L .V  
h.26 
?.SO 
2.58 
2.w 
2.15 
1.m 
1.54 
1. ." 
1.14 

.34 
*32 . .  

6.T- 
e.??- 

1'. '9-  
15. ?e. 
17.26- 
11.9- 
21.46- 
2 3 . b  
2 5 . 6 -  
27.57- 
?a.a1. 
?l*%- 
?!.2?- 
35.M-  
75.55- 
J8.m- 
??.??- 
F.32- 
40.33- 
b.06- 
40.21- 
40.15- 
4c.45- 
40.51- 
40.85- 
41.33- 
41.49- 
42.55- 
43.1:- 
43.95- 
44.48- 
45.79- 

23:  

5.22- 
1.34- 
.g- 

1.19 
1.95 
1.w 
1.5 
2.55 
2.75 
2 . n  
2 .a 
3.5' 
1.5c 
5.G 
6.97 
7 .5 :  
8.P 
9.W 
?. I9 
9.71 
i? .2b 
10.47 
1?.'P 
?.21 
7. -x 
9. a 
?.% 
10.52 
1c.95 
1,: . 51 
1c.57 

9.7: 
10.25 
lo.?& 
15.07 
1C.03 
10.25 
23.1'7 
L O R  
12.n 
10.21 
?.% 
?.'?1 
9.50 
9.5 
"52 
8.0j 
7.q1 
(.?I 
5.11 
b.41 
:.e 
>.JE 
2.6& 
2.w 
2.5e 
:..?e 
Lag 
5.15 
6.U 
5.65 
0.12 
5.11 
1.91 . 9- 
2.95- 
>.I?- 
k.4.e. 
c.*. 
8.18- 
10.49- 
1 2 . 4  
14.6'2- 
15.79- 
19.4- 
21.45- 
2f.31- 
25.E- 
77.76- 
X.77- 
*.le- x.%- 
351.5:- 
40.23- 
40.45- 
40.m- 
jg.40- 
9.44- 
37.65- 
37.80- 
57.54- 
57.91- 
Je.10- 
3.n- 
39.42- 
40.48- 

. ,. 

.- . -c 

?..!5 

59 



FIGURE 28 
CHURCHILL, 7 AUGUST 1966, 1735 GMT. 

WIND DIRECTION 
degrees 

125.30 
92-51 

log. 12 
105.69 
79.48 
62.39 
99.26 

108.13 
104.61 
76.50 

64.09 

94.80 
209.74 
222.52 
211.88 
713 -85 

W I N D  SPmD 
m/sec 

12.74 
9.14 

20.41 
18.01 

11.83 
30.09 
31-69 
67 9 17 
04.78 
73.52 
85.79 
60.25 
51.77 

146.15 
44.71 
33.76 

ERROR 
m/sec ( k )  

2.64 
3.96 
3.97 
3-59 
7.11 
7.22 

14.05 
21.84 
18.14 
16.54 
39 * 20 
49.15 
19.W 
41.69 
16.65 
55-88 

!lFNF5" 
degrees Kelvin 

245.62 
264.69 
274.00 
269.27 
268.52 
262.28 
253.77 
238.17 
235.11 
213.72 
190. go 
177.28 
191.31 
176.45 

134 60 
1 5 1  33 

ERROR 
degrees Kelvin ( t )  

1.20 
1.87 
1.62 
1.40 

3.56 
4.27 

3-17 
5.63 
7-19 
7.27 
6.25 
4.31 
6.34 

2.12 
2.23 

3.41 

HEIGHT 
m e t e r s  

3" 30 
40633.20 
45016.85 
486& .40 

55681 975 
52218.19 

59057.30 
62347.90 
66063 93 
70182.84 
74135.13 

81603.90 
77941.40 

84669.40 

89645.20 
871 99 5 0 

, I W I N D  COMPONENTS 
m/sec 

100 

8 0 -  HEIGHT SOUTH WEST 
meters component (+) component (+) 

E 
2 - 

35000.00 7-13 -10.35 
40000.00 1.15 -9.26 
45000.00 5.87 -16.9 
50000.00 2.63 -16.63 

60000.00 -4.77 -3.62 
65000.00 5.98 -61.23 
70000.00 18.61 -90.7l 
75000.00 -14.33 -78.10 
80000.oo 27.42 -11.77 

0 85000.00 98.60 88.94 

B m -  

5 
z 

55000.00 -11.62 -23.70 40- 

20- BALLOONSONDE 

WIND 
120 IbO Mo 240 280 

( m , e c - ' l  
TEMPERATURE ('KJ 

LEGEND 

L 5 m/sec 50 m/sec 
or less 

1 DIRECTION OF 
L i o m / s e c  NORTH WIND 



P R G S m  DEKSITY TEME3ATR3 
nt/sq meter kq/cu neter degrees Kelvin 

01- 
01- 
07- 
01- 
c1- 
c2- 
92- 
02- 
02- 
02- 
02- 
02- 
Q2- 
c2- 
02- 
c2- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03 - 
93- 
03- 
03- 
03- 
03- 
33- 
C3- 
c:- 
03- 
03- 
03- 
03 - 
c3- 

97- 
"3- +- 
c.!L 
d - 
&- 
@.- 
\*- 

?A- 
&- 
.& 
ck- 
@.- 
<@L- 

n& - 
04- 
?5- 
Q5- 
05 - 
05- 
05- 

p,x- 
-/ 



FIGURE 29 
WALLOPS ISLAND, 7 AUG. 1966, 2046 GMT. 
WZND DIRECTION W I N D  SPEED ERROR TEMpERA?uRE FBROR HEIBIT 

degrees m/sec m/sec (t) degrees Kelvin degrees Kelvin ( + )  meters 

74.45 
94.61 
83 -73 
92.39 
96.52 

101.74 
97,32 
99 23 
87.62 
91.52 

119.74 
87 67 

129.66 
156.65 
178.22 
141.57 

17.78 
26.41 
41 53 
37-05 
31 52 
39.30 
51.88 
59-30 
72.02 
53-05 
32.40 
25.52 
25-W 

52.96 
55.58 

51 69 

9 87 
1.05 
1.11 

.8k 

.68 
-62 
.67 
.68 
.99 

1.14 
1.01 
1.63 
2.74 
5-31 
7-05 
6.70 

TEMPERATURE ("K) 

245.40 
257.21 
272 - 49 
287.38 
279.54 
259.30 
244.85 
240'. 11 
232.50 
221.02 
200.49 
188.62 
186.78 
188.02 
195.60 
19s 35 

HEIQIT 
meters 

35000.00 
40000.00 
45000.00 

55000.00 
50000.00 

60000.00 
65 000.00 
70000.oo 

80000.oo 
75000.00 

85000.00 

.37 

.48 
-51  
.46 
.% 
.28 
.22 
.22 
32 
.38 
* 29 
.49 
055 
.81 
.99 

1.01 

34539.15 
40188.19 
44372.15 
47803.80 
51117.55 
54316.05 
57394.55 
608511.75 
64663.55 
68296. Olr 
72197 94 
75918.64 
79029 34 
81636.39 
87775 - 39 
85818.99 

W I N D  0 " T S  
m/sec 

m m  WEST 
component (+) ccmponent (+) 

-4.20 

-3.42 
1.89 

2.89 
7.68 
8.79 

-2.58 

27-72 
47 - 30 

7.81 
3.18 

-17.87 

-40.50 
-33 * 23 

-26.01 

-41.35 
-56.78 
-70.20 
-42.15 
-26.15 
-19.75 
-21.36 

LEGEND 

L 5 m/sec 50 m/sec 
or less 

DIRECTION OF 
L 10m/sec NORTH WIND 



HEIQfT 
neters  

oom . 00 
?1000.00 
~2300.00  
= fOc?O. 00 
j i o ~ o . o o  
2j301?.'70 
360c0.0(3 
77000.00 
58000. 00 
3;0c0.00 
L0~300. QO 
41coc.oc 
42000. 00 
~ F ~ O K ~ . C O  
L L O O .  00 
~5000.00 
46000.00 
4700@. 00 
u33m.00 
~9000.00 
50000.00 

52000.00 
51000.00 

53 30@. 00 
54GO@.OO 
55000.00 

57000.00 
56000.00 

58000.00 
5 9 0 ~ ~ 0 0  
60000.00 
OlOOO. 00 
620m.00 
630c;o.oo 
Qooo * 00 
65000.00 
66000. 00 
67000.00 
68coo. oo 
70000.00 
71000.00 
72000.00 
75000.00 
74000.00 
75000.00 
76000.00 
n000.00 
78000.00 
79000.00 
8 m c .  00 
81000.00 
82000.00 
83000.00 
84000.00 
85000.00 

69000. CO 

PRESSURE DENSITY TE"m 
nt/sq meter kg/cu meter degrees Ke1vh 

.131W5 

.l139227 

. % 8 W  

.856?*3 

.7&74159 
-6512555 
.5@1757 
.h96282:L 
.433?917 
* 37995 50 
-3530217 
.2923GjO 
,2570211 
.2264067 
.I957897 
.17662u 
01564377 
,1388252 
* 1233904 
.io96905 
9741952 

,8643805 
-7656085 
.6762988 
.5356601 - 5231749 
.4583676 
.4006054 
-3494300 
3044587 

2650793 
.2306154 
-2004385 
-1740123 
-1508953 
.I306794 

.8394W 

.7209436 

.6r70%0 

.526q31 

.4467014 

.37795 29 
318879k 

.2682991 

.2251225 

.1885910 

.1579@+ 

.13215c8 

-92598s 

,112905 
.9748512 

* 1105935 

-7761077 
.6520676 
.5495018 
-4639% 

04 
04 
07 
03 
07 
03 
03 
03 
07 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
Q2 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
30 
00 
00 
00 
00 

,1952288 
.1674556 
.11138593 
.1237786 
.io66618 
-9209331 - 7?669og 
.60oq67 
.59@&7 
.51'?6530 . L517563 . 391L039 
3 3 9 3 w  

.2948916 
* 2567198 
.2235813 
.1949561 
.1703614 
.14$323 
.1342g"1 - 1202739 
.io76189 
.9736140 
.8803775 
.7941856 

.6352088 

.5657220 

.4988765 

* 927509 
.3350176 
.29362L2 
.257O706 
.2248232 
.1967126 
.1724262 
-15 (33675 
-1317613 
.1155783 
.io13746 

.7722m 

-5704629 - 4879695 

.3495126 

.2935718 

.2464622 

.2057679 

.1718494 
-1428243 
* u-77935 
-9772055 
.a194926 

-7117330 

.4371274 

.8862845 

.6652469 

-41590% 

01- 
01- 
01- 
31- 
C1- 
02- 
02- 
02- 
c2 - 
02- 
02 - 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03 - 
03- 
03- 
03- 
03- 
03 - 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
0:- 
03- 
O j -  
03- 
03- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
05- 
05- 

234.64 

239.38 
2L1.75 
24L.12 
246.56 
2M.115 
250.54 
252.65 
254.73 
256.81 
260.17 
263 .82 
267.47 
271.12 
275.21 
279 55 
283 .89 
286.91 
284.55 
282.18 
279.81 
273.95 
267.62 
261.29 
256.& 
251.39 
246.70 
244.02 
242.64 
241. 
239.81 
237.82 
235.82 
233.82 
231.L: 
228.27 
225.11 
221.95 
217.31. 
212.05 
206.79 
201.52 
197.93 
1%. 74 
191.55 
Laa. 57 
187.98 
187.39 
186.80 

187.72 
189.31 
192.85 
195.90 

237.01 

187.24 

197.24 

PRESSURE 
3eviat L m  

( 5 )  
9.8L 

10. L6 
11. re. 
11.94 
12.66 
17.7k 
1: -07 
14.55 

15 - 55 

16.39 
16.84 

15-07 

15-27 

17-33 
17 87 
18.45 
19.10 
19.83 
20.62 
z . 4 2  
22.11 
22-68 
23 * 93 
23.06 
22.83 
22.37 
21.72 
20.88 
19.92 
18.95 
18.02 
17.11 
16.22 
15.42 
lk.74 
14.16 
13.65 
13.18 
12.75 
12.31 
I1 -77 
11.10 
10.3 
9.41 
8.55 
7.73 
6.97 
6-39 
6.14 
0.21 
6. X 
7.41 
8.25 
9.36 
10.60 
12.48 

DENSITY 
dev:'at i 3R (%Y 

E.& 
6.07 
6-13 
E.?5 
7.87 
8.81 
9.76 

1 ~ 6 7  
11.51 
12.11 
15.00 
1 3 . 2 ~  
13.33 
rj .L6 
l 3 . a  
13.70 
13.73 
13.8k 
i3.78 
15 -49 
17.12 
r8.6E 
21-55 
23-94 
25 -78 
26.92 
27.64 
28.22 
27.63 
26-35 
25.11 
27-95 
22.69 
2c.96 
19.35 
18.03 
17.19 
16.37 
15-59 
15.57 
15.61 
15 .$ 
15.96 
14.96 
13-75 
12.56 
11.32 
8 -88 
6.75 
4.92 
2-93 
3.35 
3.3L 
2.L2 
2.18 
3.01 

63 



FIGURE 30 

80 

60 
s - 
Y 

0 -  
3 c 
I- 
- 
$ 4 0 -  

NATAL, 7 AUGUST 

- 
- 

- 
- 

1966,2326 GMT. 
wrm DIRECTION WIND SPEED 

depees  m/sec 

312.70 
222.16 
63.13 

321.86 
159.21 
269.19 

2.35 
312.74 
350.73 
375.66 
135.40 
236.79 

331.16 
110.91 

257 52 

33.12 
233.46 
527.42 

9.59 
13.22 
3-27 
8.76 

12.85 

45.95 

19.44 
12.38 

24.02 
21.30 
18.64 
66.48 
11.90 
55.40 
60.35, 
53.30 
66.01 
56.59 

IO0 I I I I I I I  

BALLOONSONDE ;I , I < 
0 

I60 200 240 280 
TEMPERATURE ( O K  ) 

64 

ERROR 
m/sec ( + )  

3.02 
1.18 
5.03 
2.58 

10.41 
5.52 
6.42 
9.81 

10.06 
8.84 

11.78 
10.12 
9.96 
9.77 

14.92 
63.14 
63.34 
19 * 71 

7 w 
F 
% 
% 
f "fi 
78 
k 

WIND 
( m  rec.' ) 

~ r m m "  ERROR HEIGHT 
degrees Kelvin degrees Kelvin ( t )  mters 

240.29 
252.49 
262.90 

261.37 

244.06 
240.37 
215.46 
202.93 

192.41 

269 .e  

257.75 

196.89 

196.36 
189.25 
176.45 

194.57 

200.53 
214.46 

HEIGHT 
meters 

40000.00 
45000.00 

55000.00 
50000.00 

60000.00 
65000.00 
70000.oo 
75000.00 
80000.00 
85000.00 
goo00 . 00 

.58 
23 

.@ 
1.91 
1.79 

.89 
1.27 
1.87 
2.14 
2.31 
1.64 
1.63 
1.99 
1.85 
2.20 
9.97 

15.41 
11.72 

WIND CCMFUNENTS 
m/sec 

SCUM 
cckaponmt (+) 

5.06 
1.03 

-4.42 
5 0 2 7  

-13.72 
47.03 
-20.08 
16 37 
19.75 

-43.13 
5-29 

35920.00 
41656.00 
45959.35 
49542.80 
53040.70 
5645". . lo  
59767.30 
62382.00 
66618.84 
70633.34 
74498.24 
78237.59 
81817.44 
84810.80 
87277.15 
09653.50 
91929.55 
94075.80 

WEST 
canponent (+ ) 

8.31 
-.29 
4.10 
9.21 
1.97 

17 17 
8.00 

-3.86 
33.96 
20.30 

-37 10 

LEGEND 

L 5 m/sec 50 m/sec 
or l e s s  

DIRECTION OF 
L i o m / s e c  NORTH WIND 



P- DEXSLDY W F S I A ' N R E  m E m  
nt!sq meter kg/cu meter desees Kelvin deviation 

04 a 
03 
03 
03 
03 
03 
03 
07 
03 
33 
03 
07 
07 
03 
,?? 
03 
C 7  
Q3 
Q2 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
Oi 
01 
01 
01 
01 
,:,I 
01 
C'O 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01- 
OL- 

01- 
01- 
01 - 
01- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
C2- 
02 - 
,002- 
02- 
02 - 
02- 
02- 
03- 
03 - 
03- 
23 - 
03- 
c3 - 
03- 
03- 
03 - 
03 - 
03- 
03 - 
c3- 
c3- 
03- 
03- 
03 - 
03- a- 
&- 
,3t - 
&- 
&- 
&- 
OL- 
&- 
04- 
OL- 
nk- 
i;L- 
&- 
04- 
05 - 
05- 
a5 - 
05- 
05 - 
05- 
05 - 
05- 
(35- 
05 - 
05 - 
05- 

225.16 
229.44 
233.73 
2 j 7  LT 
237.12 
233.77 
240.G 
2142.59 
244.71 
246.64 
2L8.  ?6 
251.09 
253.32 
255 -7L 
252. r6 
266.58 
252. ge 
264. e7 
266.76 
2&.9j 
2G.53 
266.21 
263 .E4 
261.lr6 
260.35 
259.29 
258.23 
255 -4: 
251.36 
247.23 
243.79 
2L2.6L 
241. L? 
240.24 
233.33 
226.54 
213.79 
214.27 
211.15 
2 a .  32 
231t.9c 

20':. 79 
199.22 
127.66 
1 6 2 e  
195.e 
103-8e 
192 * 6r, 
19:.2!: 
1gL. '5 
295.G 
195.73 

191.17 
188.26 
163.07 
177.m 
183.77 
'93 -30 
202.64 
238.76 
213.80 
2C4.53 
195.27 

202.35 

195.55 

( 5 )  
-24 
-30 
.57 
-22 
1.2i 
l.Q 
1.56 
1.55 
l.69 
I -71 
L.68 
1.65 
l . 5 h  
1.1'3 
l . y l  
1.17 
1.c2 

.e4 
* 66 
-55 
-43 
* 37 . 1h 
.LE- 
-52- 
-81.- 

1.~6- 
1.51- 
1.Q- 
2.051- 
2.64- 
3.21- 
3.74- 
L.14- 
1:. 57- 
5.18- 
5 -9s- 
6.97- 
8.m- 
3. ao- 
9.96- 

11.5e- 
12.3h- 
12.8L- 

1 3 - 3 5  
12.27- 
If .\GI- 
12.4L- 
11. L7- 
1c.2:- 
8.91- 
7.65- 
6.57- 
5.7c- 
5.19- 
5.16- 
5.1'?- 
4.32- 
2.69- 
.59- 

1.67 
3.53 
4.56 

1 G . E -  

1.T.16- 

DEi'iSITf 
d e v i a t i x  

($1 

235 
.5h- 

1.67- 
.?9- 
.22- 
.46 

1.05 
1 .L2 
1.7h 
2.02 
2.25 
2.15 
2.57 
2.59 
2.58 
2.57 
2.54 
2.69 
2.1; 
1.:c 
1.26 
2.34 
2.73 
2.69 
2.23 
1.60 
1.00 
1-w 
1.62 
2.07 
2.11: 
1.24 
.06 

1.49- 
.56- 
.11 
.71 
.@ 
-86- 

2.17- 
3.95- 
4.96- 
6.8C- 
E.&-,- 

10.02- 
11.47- 
12.81- 
15.35- 
!LC.?l- 
16. TO- 

17. m- 
15.9% 
13.82- 
I1.71-G 
9.51- 
6.44- 
3.67- 
6.70- 

10.8L- 
13.25- 
12.53- 
11.23- 
I; * 0,:- 
2.?$ 

17.71- 

65 



FIGURE 31 
BARROW, 14 AUGUST 1966,2035 GMT. 

WIND DIRECTION WIND S P J B D  m O R  
degrees 

l3'1..40 
114.51 
L30.95 
95.55 
92.68 
108.41 
106.63 
77.84 
109.41 
1oL.51 
87.67 
31.63 
47.90 
73.67 
350.48 
175.28 

m/sec 

7.30 
6.43 
11.84 
22.18 

14.99 
24.61 
25.00 
20.13 
37.58 
25 - 7 0  
46.34 
48.65 
50.03 
48 97 
89.18 

15.51 

m/sec (tt) 

1.58 
2.23 
2.24 
1.67 
2.00 
3.34 
5-13 
5.20 
3.59 
6.00 
6.63 
3.86 

16.73 

47.49 

9.20 

16.74 

m 240 280 
TEMPERATURE ( O K )  

' \  

F 5 

TEMPERAIURF, ERROR HEIGHT 
degrees Kelvin degrees Kelvin ( * )  meters 

245 *'75 
263.39 
269.18 
269.30 
283.65 

263.82 
276.42 

252.33 
237.52 
214.69 
195.04 
176.60 
158.22 
150.88 
150.68 
148.03 

HEIGRT 
meters 

4oooo.00 
45000.00 
50000.00 
55000.00 
60000.00 
65000.00 
7oooo.00 
75000.00 
80000.00 
85000.00 

.1? 
30 

* 30 
.24 
.28 
-52 
.62 
.63 
37 
55 
.55 
29 
.52 
1.00 
.95 
1.80 

35389.70 
41196.45 
4555 3 00 

5Vi709.70 

5 95 20 25 

49172.85 

56158 55 

62799.30 
66456.60 
70581.80 
745 34.85 
78$;3.10 
01380.24 
85033.1h 

89966.65 
875L2.94 

WIND C O M W ~  
m/sec 

component .(+ ) 
m 

3.17 
7.11 
1.81 
3.38 
5.24 
1.84 
8.16 
-.74 

-15.25 
-14.31 

WEST 
component (+) 

-5.72 
-0.55 
-20.54 
-14.65 
-23.71 
-21.19 
-30.58 
-27.85 
-40.58 
-47.84 

LEGEND 

L 5 m / s e c  50 m / s e c  
or less 

DIRECTION OF 
L iom/sec  NORTH W I N D  

66 



Oll 

OL 
OL 
04 
& 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
e2 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 

G I -  
01- 
01- 
01 - 
c1- 
01 - 
01- 
01 - 
02- 
02- 
02- *- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
03- 
c3- 
Q7- 
03- 
03- 
03- 
03- 
O j -  
03- 
03- 
03- 
53- 
03- 
03- 
03- 
03- 
04- 
&- 
04- 
04- 
&- 
04- 
04- 
04- 
04- 
Oll- 
04- 
04- 
04- 
04- 
05- 
05- 
05- 
05- 
05- 

271.7f! 

255.11 
2J'.!lL 

276.77 
238 * L4 
240.10 
241.77 
2L3 .It3 

250.64 
253.67 

245.117 
247.60 

256.71 

262.7? 
259 * 75 

264. '-5 
255.78 
267.11 
268.L1-1 
269.19 
269.22 
269.26 
263.29 
272.65 
276.71 
287.77 

2817.c0 
278. 84 
276.7L 
273. 26 

265.76 
262.22 
258 .?O 
255.58 
2 5 2 . ~ 9  
2L7.92 
243 -76 
239. 5? 
234.71 
229.12 
223.53 
217.94 
212.61 
207.64 
202.66 
1'71 - 63 
192.78 
187. ob 
183. i o  
178.25 
173 -77 
16%. 22 
163.16 
158.16 
155.76 
153.36 

150.80 

150.18 

2@. & 

269.51 

150*?5 

150.72 

149.08 

FRESZJRE 
deviation 

(%l  

?*45 
10.07 
18-65 
11-32 
12.02 
12.78 
13 - 53 
14.19 
14.77 
15.30 

16.34 
15 .a2 

16.87 
17. LI 

18.46 
18-80 
19.23 
19.48 
1?.& 
19-66 

17-35 

19.56 
19-45 
19. r.4 
19.62 
20.02 
20.61 
21.30 
2 1 . 9  
22.70 
23 - 37 
2Z.T 
2L. ti7 
2L.88 
25.21 
25 - 47 
25-75 
26.05 
26.34 
26.62 
26.87 
27.m 
27-05 
26.92 
26.66 
26.26 

25.11 
24.3L 
23.44 
22.39 
21.20 
1g.83 
18.27 
16.27 
13.58 
10.L1 
6.98 
7-70  

* L2- 
L.04- 
7.56- 

11.06- 

25-75 

D9ISITY 
ilev i 2' f on 

5.56 
5 .83 
6.1h 
6. [L? 
6.89 
7-33 
8,14 
9.65 

10.76 
11.13 
11.85 
12.28 
12.72 
13.16 
13.61 
11.62 
15.70 
16.68 
17.58 
18.8: 
19 * 87 
20.18 
20.05 
18.56 
17.01 
15 -70 
14.85 
15-52 
16.20 
1e.ea 
18.11 
19.16 
2C. 72 
21.82 
22.75 
22.25 
23.28 
23.65 
24.32 
21.40 
25.11 
26.11 
27.10 
27-95 
28.55 
28.84 
29.& 
23. LL 
29.09 
28.e0 
28.59 
28.1-L 
27.61 
27.02 
28.76 
29-77 
B.c& 
26.03 
23.62 
19.28 
15.02 
11.20 
7.7': 



FIGURE 32 
BARROW, 15 AUGUST 1966,0808 GMT. 

WIND DIRECTION WIND SPEED moR ERROR HEIW 
degrees m/sec m/sec ( * )  degrees Kelvin degrees KelvFn ( t )  meters 

345.16 
3h.17 
53.35 

119.72 
48.38 
7.87 

102.79 
61.27 
63.68 

106.72 
54.95 
48.53 
56.97 

248.24 
60.51 

222.33 

1.91 
3.98 

10.75 
1.97 

24.55 
0 9 8  

33.59 
17 47 
30.63 
25.67 
48.11 
43.26 
60.15 

118.86 

52.30 
14-1.75. 

1.56 
1.64 
3.16 
7.34 
6.38 

18.09 
15 39 
5.61 

10.55 
13 32 
12.44 
14.65 
20.81 
50.00 
77 22 

133.87 

246.76 
265.03 
274.m 
275.98 
271 99 
268.28 
258.11 
245.93 
229.82 
214.96 
187.49 
161.85 
152.18 
151.75 
177 * 30 
175 52 

.28 
57 

.73 
1.19 
1.42 
2.84 
2.82 
1.08 
1.89 
1.86 
1.78 
1.91 
2.36 

8.63 
16.53 

4.16 

35630.25 
41691.45 
46250.75 
50038.85 
53745 50 
57365.75 
-7.30 
64332.29 
68219.60 
72514.04 
76657.89 
80672.60 
84535 -25 
87754.20 
9oL10.75 
92388.74 

WIND comNENTs 
m/sec 

HEIGHT SOUTH WEST 
meters component (+) component ( c )  

40000.00 
45000.00 
50000.00 
55000.00 
60000.00 
65000.00 
70000.00 
75000. 00 
80000.00 
85000.00 
90000.00 

-2.12 
-5.26 

.90 
-10.9 

5.32 
-9.28 
-4.88 

-13.62 
-28.47 
-25.25 
-56.00 

2.51 
-5.35 
-1.78 

-12.03 
-24.54 
-17.40 
-26.26 
-33.46 
-33.58 
-36.13 
-96.81 

TEMPERATURE ('K) ( m r c - ' )  

LEGEND 

z 5 m/sec 50 m/sec 
or less 

1 DIRECTION OF 
L i o m / s e c  NORTH WIND 



HEIGHT m m  DENSITY 'E24€"TJRE 
meters ntisq meter b / c u  meter d w e e s  Kelvin 

30m0.00 
pmo. 00 
720(30.o0 
350m.00 
?4?00. co 
~ ~ 0 0 0 . 0 0  
J5OCo.  00 
z7cno. m 
f8000.00 
39000. ?o 
Lomo.00 
41000. 00 
42@00.@0 
43?00.00 
44GOO. 00 
45W.00 
460@?.00 
47000.00 
~ 0 0 0 . 0 0  
49oOO.00 
50000.00 
51000.00 
52000.00 

54ooc.00 

56000.00 
5-(0170 * 00 
58cm. oo 
59m3 * 00 
60000.00 
6ll?oO.O0 
62c13(?.00 
63900.cx, 
644\30C. 00 
S5000,oo 
66sQo.m 
6 7 0 ~ ~ .  00 
6eooo.00 
@l?m. 30 
790/?0.00 
71mo. 00 
72000. rx) 
77000. QO 

7 6 0 ~ .  00 

7€!Q?O. 00 

80000.00 
81om.00 
82000.00 
83000.00 
a4000.00 
85000.00 
86000.00 
87000.00 
88000.00 
89000.00 
?9,ooO. 00 
91000. GO 
92000.00 

530oci.00 

550O0.00 

7400O. 00 
750CO.90 

770oO. 00 

790'30.00 

04 
04 
03 
03 
03 
03 
03 
03 
03 
03 
05 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01- 

01- 
01- 
01- 
01- 
01- 
02- 
02- 
02- 
M -  
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
01- 
03- 
&- 
&- 
04- 
&- 
04- 
04- 
04- 
04- 
04- 
&- 
04- 
04- 
04- 
04- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 

2% - 55 
235-07 
237.55, 
240.12 
2L2.G 
245.16 
247.87 

256.31 

262. ?h 
265.64 
267.62 

273 * 58 
274.45 
274.95 
275 -45 
275 -95 
274. $4 
273 -86 
272.78 
271 -72 
270 * 70 
26?. 67 
268.65 

263.56 
260.67 

250.64 
2h7.10 
243.16 
239 - 02 
23L -87 
270.75 
227.12 
223.66 
229.20 
216.74 
211.71 
205 I1 
2g-w 
191.85 
1@.30 
178.92 

166.14 

158.52 
156.02 

152.12 
151.9 
151.85 
150.41 
144.96 
139 - 52 
146.03 
160.86 

250.88 
255.70 

259-93 

269.61 
271.60 

266.44 

257.n 
254.17 

172-53 

261.03 

153.52 

PRESSURE 
devi at ion 

?. 07 
9-51 

10.05 
10.65 
11.22 
11.76 
12.28 
12.80 
13.31 
1x.85 
14.39 
14.93 
15.46 
15 .96 
16.12 
16.82 
17-17 
17.h5 
17.a 
17-85 
18.~9 
18.31 
18.48 
18.61 
18 -78 
1g.01 
19 - 29 
1?.63 
19 - 99 

20.61 
20.85 
2 1 . 9  
21 * 2c 
21.41 
21.64 
21.87 
22.10 
22.31 
22.54 
22.81 

23.85 

23.96 
23 - 5? 
22.90 
21.87 
20.49 
18.74 
16.42 
13-59 
10.48 
7.w 
3.49 
. q- 

3.54- 
6.99- 
10.77- 
15.15- 
1-9.35- 
22.33- 

20.32 

23.12 
23.19 
24.03 



FIGURE 33 
WALLOPS ISLAND, 26 AUG. 1966, 1911 GMT. 
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2 i:. 50  
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216.59 
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171.45 
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2-22.ji 
225.19 
225.73 
z2 .Q 
ZL.;?C, 
222.K 
222.6c 
221 .P? 
222.9 
115.50 
2-27.x 
129.90 
235.64 
2b.m 
244.w 
247. % 
250.w 
25'.% 
253.60 
262.M 
24.55.50 
n0.w 
m.50 
269.02 
*.6c 
265.w 
263.u 
258.19 
255.20 
253.20 *** 
249.69 
248.50 
247.90 
246.19 
245.50 
244.m 
244.00 
239.b 
2 5 . e  
2j6.m 
233.b 
226.50 
2Z.w 
216.13 
210.U 
2ii6.20 
m . 7 0  
19.20 
19.92 
192.10 
190. jo  
185. '.1 
191.Lw 
1K.W 
192.19 
195.20 
193. J9 
202.40 
P.7Og.cn 
207.10 
m.10 
m.70 
mt3. w 
208.00 
m-r.19 
24.00 
210.00 
213.10 
216.~0 
215.00 
219. 9 
223.00 
228.X 
233.50 
235.00 

pxL.:Ay nc 
iF,!S' ! :n 

G I  

U,L? 
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7.7s 
7.71 
7.57 
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7.71 
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7.83 
7.73 
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7.55 
l.-Z 
6.M 
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5.57 
4.R3 
4.01 
3.22 
2.58 
2.14 
1.W 
1.32 
.AF 
.fie 
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1.W 
1.04 
1.9 

.94 

.77 

.47 

.26 

.28- 

.74- 
1.45- 
1.93- 
2.64- 
3.45- 
3.63- 
4.43- 
5.21- 
5.58- 
5.57- 
5.81- 
5.85- 
5 .9-  
5.85- 
5.62- 
5.m- 
5.81- 
6.23- 
6.51- 
6.98- 
7.41- 
1.92- 
6.14- 
3.2%- 
5.59- 
1.15- 
7.52- 
6 . 9 -  
5.34- 
4.11- 
2.14- 

2.16 
4.52 
7.23 
9.99 
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7.24 
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7.55 
8.27 
8-32 
e.19 
7.57 
9.41 
8.65 

10. re 
?.92 

10.k 
11.25 
1". 59 
10.22 
9.85 
6.C7 
5.5 
4.61 
4.15 
5.51 
3.12 
1.81 
1.71 
1.51 

.9c 
1.7-7 
1.47 
2.25 
2.54 
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4.18 
4.05 
3.43 
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1.93 
1.05 
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5.79- 
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6.6- 
6.13- 
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7.18- 
4.72- 
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7.77 
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15.07 
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18.42 
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22.62 

9-66 

17-83 
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FIGURE 34 
WALLOPS ISLAND, 28 AUG. 1966,0423 GMT. 
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FIGURE 35 
, r  WALLOPS ISLAND, 30 SEPT.1966, 1735 GMT. 

WIND DIRECTION 
degrees 

255 0 54 

359.M 
266.74 
226.60 
264.93 
245.05 
274.94 
298.17 
281.46 
252.50 
243.37 
211.77 
197 19 
45.34 

100.15 

135.72 

110.33 

WIND S P W  
m/sec 

8.67 
4.28 
2.89 
8.14 

21.69 
19.69 
27-98 
35.93 
25-98 
12.07 
28.92 
25.85 
57.81 
42.01 
36.13 
72.89 
75 14 

94.54 35.59 
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“ a 0  
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40 
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I I I I 

BALLOONSONDE A 
160 200 240 280 

TEMPERATURE ( “ K )  

EXROR mmm ERROR HEIGHT 
m/sec ( f ) degrees. Kelvin degrees Kelvin ( f ) meters 

90 
1.09 
1.67 
1.23 
1.48 
1.10 
1.14 

985 
.94 

1.28 
1.28 
1.29 
1.60 
3.10 
4.97 
5-90 
5.83 
7-@ 

$ 
& 
v\ 
L 
2.z 
s4 
I \ 

e 4 
UL * e 
k 

WIND 
m ,ec ’ 1  

238 94 
253.79 
266.03 
269.55 
260.06 
259.66 
251.55 
240.02 
224.02 
210.74 
1 9 6 . ~ 1  
182.57 
207.74 

201.64 
198.07 
186.02 

219.72 
215.71 

HEIGKT 
meters 

400oO. 00 
45000.00 
50000.00 
55000.00 
60000.oo 
65000.00 
70000.00 

80000.00 
85000.00 
90000.00 

750oO.00 

.3s 
e 5 1  
65 

-55 
.48 
.47 
0 3 8  
33 

.24 

.33 
33 

.28 

.34 

.62 
1.03 
1.06 
1.01 
1.13 

WIND c0MW”Ts 
m/sec 

canponent (+) 
SoCpIlI 

2.93 
-2.65 
5.50 
4.46 
7.43 

-9.86 
-2.44 
9-52 

35.53 
22.94 
21.44 

35065 00 
40836 75 

4sn5 - 50 
52284.60 

59047 95 
62294.50 
65960.95 
70017 35 

45174.90 

55710.40 

73920.20 
77691 - 05 
81313.34 
84344.64 
86843.35 
89253.45 
91575 -85 
93763.30 

WEST 
component ( + I  

-1.34 -.w 
10.78 
18.81 
28.42 
26.28 
11.87 
26.30 
27.78 
2.41 

-70.15 

LEGEND - 5 m/sec L 50 m/sec 

DIRECTION OF 
or less 

1 L i o m / s e c  NORTH WIND 



HtIGHT 
m C e r s  

30mcs * 00 
3iOCG.00 
320132 * 00 
33cm. 00 
3Loco. 00 
35COJ.00 
3~000.00 
37GCO. GO 
3eooo * 00 
3?000.00 
400Gc.00 
Lioo(3. 00 
420130.W 
k-iOCG. 00 
LLC))c?i.OG 
45000.00 
Lh000. 00 
47,: ' 0 .  Q: 
L8oco. m 
4gooc. 00 
5 oem. 00 
510~0.00 
520(:0.00 
53600. 00 
5tcrc.00 
550c0.00 

58c@0.00 

6100c.00 
62000.00 
631200.00 
64COC.00 
65000.00 
66000.00 
67000.03 
ao00.m 
69000.00 
70m.00 
71000.00 
72000.00 

56000.0C 
57CGC. 00 

59COO. 00 
60GOO.OC 

77000.00 
74000.00 
75000.00 
76000.00 
77ooo. 00 
780OC.QO 
79000.00 
8oooo. 00 
81000.00 
82000.00 
83000.00 
84m. 00 
85000.00 
86000.00 
87000.00 
88000.00 
89000.00 
9oooo.00 
91000.00 
92000.00 
9300.00 

F" DENSITY T E M p l C R A m  
n+,/sq meter k / c u  meter degrees Kelvin 

04 
04 
03 
03 
03 
0 3  
03 
03 
03 
03 
03 
03 
03 
03 
03 
05 
03 
03 
03 
02 
02 
02 
02 
02 
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02 
02 
02 
02 
02 
02 
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02 
02 
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01 
01 
01 
01 
01 
01 
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01 
01 
01 
01 
01 
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00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

01- 
01- 
01- 
01- 
01- 
32- 
02- 
02- 
02- 
02- 
02- 
02 - 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
c3- 
03- 
03- 
04- 
04- 
04- 
04- 
04- 
b- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 

231.37 

29.35 
232.86 

235.85 
237 - 34 
2 9  -84 

243.91 
246.48 
249.06 
251.63 
254.24 
257.06 
259 - 89 
262.71 
265.53 
266.85 
267.81 

2&.+ 
266.23 
263.53 
260.83 
259.97 
259.86 
259 -74 
258.95 
256.52 
254. 
251.66 
248.16 
24k.61 
241.06 
230.93 
232-57 
228.20 
223.88 
220.61 
23-7.34 
214.07 
210.79 
207.03 
203.25 
199. 48 
195 * 72 
192.16 
188.59 
1-85 -03 

i g i  .66 
iga .61 
205.56 

aa.35 
218.66 

u4.79 

241.34 

26%. 79 

18L.71 

210.45 
214.40 

217.06 

2m-95 
203.12 
200.49 
198.95 
195.n 
190.22 

PRESSURE 
aeviation 

($1 
4.u 
4.83 
5 -21 
5.59 
5.87 
6.07 
6.22 
6.35 
6.U 
6.56 
6.65 
6.73 
6.80 
6.88 
6.95 
7-03 
7.07 
7-03 
6.?3 
6.85 
6.71 
6.43 
6.01 
5.51 
5.08 
4.75 
4.48 
4.24 
3.96 
3.66 
3.30 
2.85 
2.30 
1.73 
1.13 

.48 

.21- 

.92- 
1.60- 
2.20- 
2.89- 
3.51- 
4.13- 
4.77- 
5.41- 
6.06- 
6.70- 
7.57- 
7.80- 
7.64- 
6.54- 
L.  69- 
2.34- 

.39 
3.49 
6.86 

10.28 
13.66 
16.80 
19.48 
21-82 
23 -80 

25.76 
25 * 19 

DENSITY 
deviation 

(k) 
2.29 
2.42 

3.11 
4.27 

2.58 

5.04 
5.31 
5.54 
5-74 
5.94 
6.11 
6.26 
6.31 
6-37 
6.42 
6.18 
7.11 
7.78 
7.67 
7.53 
8.118 
9.30 

10.00 
9.39 
8.20 
7.11 
6.33 
6.33 
6.26 
6.17 

6.72 
6.55 
6. II 
5.75 
5.35 
1.90 
3.94 
3.01 
2.10 
1.21 

* 57 
.&- 
.72- 

1 - 39- 
2.16- 
2.91- 
3-65- 
5 -512- 

11.oB- 
14.99- 
16.22- 
16.14- 
15 .L2- 

11.71- 
8.29- 
4.39- 
.98 

6.V 
9.76 

14.30 
19.38 
25-% 

6.47 

14.36- 

75 



WALLOPS ISLAND, 30 
WIND Dl l iECTION VI" SFZED m O R  

degrees m/sec m/sec ( * I  

70.98 
2.96 

164.60 

275.61 
290.60 

288.85 
276.17 
232.60 
217.11 
261.85 
211.06 

257.21 

290.27 

2.34 
3.95 
6.46 
11 57 
16-93 
3 . 8 4  

9.76 

33.66 

32 05 

25 36 

44.92 

8.41 
55 19 

.ea 
1.06 
1.00 

.78 
1.02 
1.16 
7.37 
2.87 
4.71 
1-39 
3.26 
2.28 
4.68 

- 
w 
0 z 
< 40- 
I- 

20 - 
BALLOONSONDE 

0. 1 I 
IM) 200 240 280 WIND 

( m  re=-') 
TEMPERATURE (OK) 

76 

FIGURE 36 
SEPT. 1966, 2350 GMT. 

!!mPERAuRE E" HEIGHT 
degrees Kelvin degrees Kelvin ( + )  meters 

30453.70 
35777.90 
41771.60 
46819.45 
51645.00 
57101 75 
61763.00 
66285. b9 
70707.69 
75626.94 
8~997.10 
86112.80 
90530.30 

WEST 
companent (+) 

-.49 
-1.26 
6.59 

14.95 
23.66 
3 - 2 5  
15.15 
22.65 
26.54 
27-03 
48.64 
10.37 

231.71 
241.18 
274.22 
250.08 
265.27 
257.47 
248.87 
223.18 
205.29 
202.52 
200.07 
183.04 
168.50 

73 
=52 
.47 
51 .Ea 

.55 
2.60 
1.13 
1-35 

a51 
1.12 

70 
1.50 

WIND C C M F C N E "  
m/sec 

HEIGHT 
meters 

35000.00 
40000.00 
450oO.00 

55000.00 
60000.00 

50000.00 

65000.00 
70000.oo 

80000.00 
85000.00 
90000.00 

75000.00 

scum 
canponent (+) 

-3.47 
3.22 
3.88 
-.21 

-7.09 
-10.87 
-5.41 
-2.79 
17.49 
32.96 
13 - 91 
7.27 

LEGEND 

L 5 m/sec 50 m/se 
or less 

DIRECTION OF 
L i o m / s e c  NORTH WIND 



HEIG€iT 
ne; ers 

-~KO. rx) 
2f3oo0.00 
29003. m 
20OCO. 00 
z1aOo. 00 
323G0.1?0 
730co.m 
3t(3(?0.00 
j5000.00 
36000. 00 

j&OCii. 00 
39000.00 
Locoo. rM 
L1000. *-I0 
h2iX)O. no 
hj000:-!0 
LL000.00 
45 000.00 
46030.00 
117000. 00 
L8000. 00 
4?WO.SO 
50oso.00 
51000.00 
52000.00 

5L000.00 

56000.00 

58000.00 

60000.00 
61000.00 
620(30.00 
63oco.m 
&om. 00 
65000.00 
66000.00 
67000.00 

6yc"00 
70000.00 
71000.00 
7 2 ~ . 0 0  
73000.00 
74000.00 
75003.00 
76000.00 
n000.00 
78000.00 
790013.00 
80000. ca 
82m.00 
83000.00 
84000.00 
85000.00 
86000.00 
87000.00 
88000.00 
89000.00 
90000.00 

37000.00 

53000.00 

55000.00 

57000.00 

59000.00 

6 f O O O .  00 

81000.00 

. 1<-4?739 
-1680545 
.141L923 
.1251892 
.1&2020 
.9762175 
.aim942 
.70329& 
.6105717 
.53q€I1o 
.L625%7 
.4oL2537 
.35L377k 
. y 1 5 = ~ 2  
.2746035 

.21~1702 

.1658678 

.111b066 

.9766078 
-8575185 
-7541593 
.a0401 
5847255 

.5145@6 . L524056 
-3976607 
-3492353 
.306LLS88 
.26869?1 
-2353681 
.2059795 
.180&65 
.1570196 
.r36459o 
.1182617 
.1020096 
.8785&2 
.7537833 

.2425522 

. 1s86040 

.1L54622 

.lq3014 

.64119rJlO 

.55Cl186 

.4@0162 

.3?76236 
3376836 

.2866Qo 

.2432546 

.2063381 

.1749630 

-1256789 
.io64656 

.7623409 . 6427832 

.54&022 

.4529626 - 3784890 

-2616976 
.2165000 - 1784696 

.1L8j114 

09015992 

.3152&1 

04 
04 
04 
04 
04 
03 
03 
03 
03 
07 
03 
03 
03 
03 
03 
03 
07 
01 
03 
03 
03 
03 
02 
02 
02 
02 
02 
C2 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
OL 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

.2950218 

.2562497 

.2198010 

.1887110 
-162ock4 

.1195968 

.102?L06 

.€I870695 
-7628520 . Q99455 - 5 5 57273 
.4767909 
. L l d r O 5 7  
.3541719 
.'E972 
-2780529 

.2237&L 
-1995172 
.176+16 
.I529286 
~324176 . 1lLg6fL 
.9?81088 
-8737835 
-7735916 . a 4 6 1 7  - 605u95 
.53@109 
.4722891 
-4173743 
.3@5950 
-3252350 
.2867241 
-259130 

. l3?1117 

.24:4225 

.2261928 
,2013607 
.1787560 
.1582253 
* 138994 
.121491 . 1058777 
-9207231 
.7948740 
.6771828 
.5766915 
.4909189 
.L1nSs1 - 3552589 
.3@19191 
,2565072 
.2178566 
,1849708 
.I570048 
.135OOO2 
-1157869 
.99O4918 

.6097340 

-3652222 

-8450217 
.7189002 

-5155930 
.4346401 

01- 
01- 
01- 
01- 
01- 
01- 
01- 
01- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
'02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03 - 
03- 
c:; - 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
d- 
&- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 

2r.Z. 15 
228.47 
229.75, 
231.11 
232.rjg 

236.23 
238.01 

247.91 

26L.115 
26:.̂ 6 
277.12 
268.3h 
263.56 
258.77 
253*?? 
250.64 
253.73 

260.06 
263.23 
264.75 
263.32 
261.90 
260.47 
259.04 
257.61 
255 .a1 
253 .?6 
252.12 
250-27 
247.52 
241 -84 
236.16 
230.48 
224.80 
220.29 
216.24 
212.20 
208.15 
205.12 
204.56 
2O3.99 
205.h: 
202.86 
202.34 
201.88 
201.L3 
200.97 
200.52 
200.05 
190.73 
193.40 
190-07 
186.74 
183.L~ 
180.12 
176.82 

234 .h6 

239.79 
242. Jn 

253.112 
25c1.33 

256.34 

173 * 53 
170.24 

FR- 
3ev let ion 

($1 
3 -71 
3.?8 
L.27 
4.58 
4.92 
5.32 
5.69 
6.01 
6.26 
6.L7 
35.75 
7.17 
7.77 
8.49 
9.34 

10.26 
10.9: 
11.32 
11.24 
10.75 
9.88 
8.90 
8.10 
7.48 
7.03 
6.71 
6.40 
6.11 
5.84 
5.60 
5.38 
5.18 
4.98 
4.79 
4.60 
4.40 
4.15 
3.79 
3-31 
2.71 
2.00 
1.24 . L6 . 3L- 
1.15- 
1.82- 
2.24- 
2.41- 
2.32- 
1.95- 
1.29- 

.TO- 
1.01 

4.58 
2.70 

6.33 
7.80 
8.96 
9.80 

10.30 
10.4h 
10.20 
9.58 
8.57 

m:s1TY 
deviel- ion 

($1 
2.06 
2 . E  
2-33 
2.5C 
2.58 
2.62 
3.:1 
1 4 . 1 1  
1.21 
5.10 
1.23 
3.55 
3.05 
2.71 
2.52 
7.50 
6.g 

10.t1 
1=.56 
16.39 
18.23 

13 - 87 
11.85 
10. c'j 
9.09 
8.91 
8.40 
7.93 
7.17 
7.& 
6.78 
6.51 
6.21 
6.08 
5.89 
6.13 
6.89 
7.26 
7.511 
7.17 
6.53 
5-87 
5.18 
5-98 
1.69 

.34- 
2.11- 
7.63- 
4.90- 
5.94- 
6.72- 
7.25- 
7.40- 
5.53- 
2.31- 

.68 
3.57 
6.22 
8.64 

10.78 
12.59 
14.07 
1.5 -21 

16.14 

77 



FIGURE 37 
WALLOPS ISLAND, 1 OCT. 1966,0530 GMT. 

WIND DIRECTION wIM> SPEED E" TEMP"E moR HEIGHT 
degrees m/sec m/sec ( + )  demees Kelvin degrees Kelvin ( 2 )  meters  

70.33 
70.73 

279 71 
307.97 
279- 30 
277.56 
320.31 
294.77 
286.70 
312.69 
265.29 

212.84 
258.00 

297.49 

247.39 
203.84 

2.72 
2.63 
14.07 
11.. 52 
16.15 
14.96 
25.18 
22.00 
16.73 
35.20 
22.80 
33-31 
38.21 
61 95 
40.33 
10.51 

.79 

.94 
1.03 
1.21 
1.30 
1.01 
93 

1.23 
93 
.84 
1.60 

1.89 
1-95 

2.70 

4.05 
3-13 

236.75 

260.65 
265.63 
267.41 
267.42 
258.02 

227.44 
205.87 
198.83 

187.20 
185.10 

251.97 

244.16 
241.10 

209.15 
200.14 

78 

HEIGHT 
meters 

35000.00 
40000.00 
450oO.00 
5oooo.00 
55000.00 
60000.00 
65000.00 
70000.oo 

85000.00 

75000.00 
8030C. 00 

30 
.45 
.66 
72 
7L 
.62 
* 51 
.43 
.42 
.33 
.43 
979 
-75 
*75 
.81 
1.18 

KIM)" 
m/s ec 

canponent (+ ) 
m m  

-.go 
-2.32 
-3.94 
-9.60 
-2.94 
-16.59 
-7.98 
-13.24 

-.m 
31.57 
18.15 

33Lw.80 
g929.54 
470'76.85 
L6516.55 
4961.45 

56291.95 
59867 30 

67604.74 
71695. I 4 
75603.85 

81651 .80 

86099.30 

53120.05 

63809.50 

78888.15 

83917.80 

WEST 
component (+ ) 

-2 * 53 
1-38 
11.85 
12.82 
20.81 
14.d 
21.00 
23.79 
30.66 
51.16 
16.12 

TEMPERATURE (OK ) ( m  I e C - 1 )  

LEGEND 

,L 5 m/sec 50 m/sec 
or less 

1 DIRECTION OF 
L i o m / s e c  NORTH WIND 



HEIGHT 
merers 

29W.00 
,TOGOO. 00 
31om.m 
j2xio.00 
33coo. m 
3Looo. 00 
35000.00 
36000. oc 
37000.00 
3eooo.oa 
5COGL7. GO 
Lc,gc.n*g? 
LIoOO.cKj 
L23c0.00 
tj?CO.W 
L b x .  00 
L5 3oc7.30 

acm. 00 
$ao0. GO 
5 0000.00 
5 1 ~ 0 . 0 0  
52000.00 
53000.00 
54000.00 
55000.00 
56000, oc 
57000.00 
58000.00 
59000.00 
6mm.00 
61000. 0 ~ )  
62000. 
63000.00 
64om * 00 
65000.00 
66000.00 
67000.oo 
68000.00 
693m.~o  
700~0.30 
~1000.00 
72000.00 
77000.00 
74 300.00 
75000.00 
76000.00 
77000.00 
78000.oo 
79000.00 
eOOCO.00 
81000.00 
8200cl.oo 
83000.00 
84000.00 
65000.00 
86000.00 

L6OGO. OG 
h7000.00 

PRESSciRE DENSITY TEhPmAm 
nt/sq xeter kg," meter degrees Kelvin 

& 
04 
dt 
03 
03 
03 
05 
03 
03 
03 
03 
03 
03 
03 
O j  
0-5 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 

0;- 
01- 
01- 
01- 
01- 
OL- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03 - 
03- 
03- 
03- 
03- 
03- 
03 - 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
Oj- 
03- 
03- 
03- 
03- a- 
&- 
04- 
04- 
&- 
04- 
04- 
04- 
c4- 
04- 
04- 
04- 
d-c- 
04- 
&- 
05- 
05- 

228.86 

232.44 
234.23 
236. 02 
238 - J? 
2L1.14 
2L3.89 
2L6.65 
249. tF(2  
252.11 
25L. 21 
256.50 
258.~9 
260.Lg 
262.00 
263.45 
264.92 
265 .?2 
266.44 
266.26 
267. L1 
267.41 
267.41 
267.41 
264.81 
261 -95 
258.88 
255-27 
251.40 
247.52 
244.06 
243.28 
242.50 
241.73 
240.41 
236.81 
253.21 
229.62 
225 - 35 
220.09 
21L.80 
209.53 
205.32 
203.51 
201 * 71 
199.91 
200. C q  
203.21 
206.35 
2~8.78 

202.26 
rg8.1-5 
192.Q 
187.12 
186.15 
185.1s; 

230.65 

205 52 

PFzsScTRE 
deviation 

(% 1 
3.02 
3.2e 
3.69 
3.96 
L.33 
4.65 
b.95 
5-24 
5*5? 
5.81 
6.@ 
6-75  
6.5: 
6 . 7 ~  
6.82 
6.9: 
6.90 
6.8L 
6.70 
6.50 
6.31 
6.15 
6.05 
5.94 
5.86 
5.71: 
5.59 
5.33 
5.09 
4.71. 
L.22 
3.62 
3.01 
2.47 
2.m 
1.85 
1.70 
1.57 
1.45 
1.37 
1.15 

.86 

.4t . oc- 

.L2- .a- 

.78- 

.61- . 01 
1.26 
3-13 
5.35 
7.64 
9.61 

71.14 
12.14 
12.82 
13-39 

DENSITY 
clev i a% i_ on 

( 3 )  
1.53 
1.13 
1.39 
l.hI 
2.20 
2.61 
2.+ 
9.25 
7.56 
5 .86 
L.le 
4.72 
5 -21 
5.66 
6. g 
6.66 
7-19 
7.66 
8.22 
6.18 
7.78 
7 . k  
7.34 
7.23 
6.69 
6.85 
7.10 
7.31 
7.73 
8.17 
8.52 
8.59 
7.17 
6-03 
4.36 

2.76 

2.32 
2.78 
3-17 
7.k7 
7.19 
1.75 
. L7 
.&- 

3-03 

2.51 
2.27 

2.52- 
5. 72- 
7.5r- 
8.85- 
7.35- 
3.83- 

.02- 
4.32 
8.27 
9.48 

10.61 

79 



FIGURE 38 
NATAL, 1 OCTOBER 1966, 0823 GMT. 

WIND DIR?ETION 
degrees 

86.21 
10.28 

157.45 
251.99 
213.52 

254.68 
279.a 
310.42 

281.04 
331.93 
102.21 
172.67 
168.30 
24.33 

258.27 

256.05 

356.15 

5.26 

mxD SPEED 
m/sec 

13.01 
6.55 
5.97 
3.41 
6.96 

31.14 
41.29 
32.53. 
33.04 

h2.61 

54.64 
56.47 
98.73 

33 * 30 

53.02 

179.58 
9.60 

218.79 

loo I I I I I I  

FRROR 
m/sec ( * )  

1.37 
2.62 
3.79 
2.98 
3.37 

19.59 
1 5  * 23 
16.12 
7.73 
4.85 

14.05 
14.15 
17.68 
13.46 
28.15 

26.11 

28-55 
30.88 

t 4 al,  BALLOONSONDE , '-------_1*7 
0 ,$-. 

1.50 200 240 280 

TEMPERATURE ( O K )  
WIND 

i m  Icc -9  

TEMPERATURE 
degrees Kelvin 

242.38 
264.39 
268.18 
267.75 
264.27 
251.06 

206.58 

209.82 

249.67 
229 17 

199.34 

205.84 
195.24 
195.83 
131.25 
177.94 
153.41 

195 -95 

ERROR 
degrees Kelvin ( t )  

.20 

.45 

.55 

.77 

.62 
1.44 
2.21 
2.37 
1.28 

.86 
2.07 
3.03 
2.92 
3.24 
4.m 
4.43 
4.67 
3.93 

IIEIQIT 
meters 

4oooo.00 
45000.00 
50000.00 
55000.00 
60000.00 
65000.00 
7 m . 0 0  
75000.00 
80000.00 
85000.00 
90000.00 

W I N D  m-Ts 
m/sec 

canponent (-I- ) 
SOUM 

-4.45 
96 

1.20 
6.06 

10.53 
-322.22 
-34 37 
-8.79 

-24.71 
53 00 

-159 37 

iIEIGHT 
meters 

35896.80 
42259.85 
46558.50 
50125.60 
5 3608.65 
56992 -90 
60274. L5 
63469.45 
67085.85 
71089.65 
74938.50 

85201.55 

79650.10 
82218.30 

87655.94 
90038.94 
92323.05 
94458.44 

WEST 
canponent (t ) 

-5.37 
-2.29 
3.02 

14.78 
39.04 
29.14 
8.76 

41.54 
-4.68 

-10.32 
-73.09 

LEGEND 

L 5 m/sec 50 m/sec 
or less 

DIRECTION OF 
L i ~ m / s e c  NORTH WIND 



PnFSsSuRE D E X I T Y  TEMXFUTIRE 
nt, sq meter kg/cu meter degrees Kelvin devcatim 

04 
04 
c3 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
c3 
03 
03 
03 
03 
02 
02 
02 
02 
G 2  
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01- 

01- 
01- 
G1- 
Ol- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
M -  
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
0;- 
03- 
03- 
03- 
03- 
c3- 
03- 
03- 
03 - 
03- 
03- 
03- 
03 - 
03- 
03- 
03- 
04- 
&- 
04- 
04- 
04- 
04- 
04- 
CL - 
&- 
&- 
&- 
c4- 
c4- 
04- 
05- 
q- 
05- 
05- 
05- 
05 - 
05- 
05- 
05- 
05 - 
05- 

230.22 

236.40 
29.U 

232.28 
234.34 

240.52 
242 -73 
246.18 
247.64 
253.09 
256.54 
260.00 
263.45 
265 .q 
265.91 
256.Eo 
267.58 
201.12 
26e.m 
267.&? 
267 - 77 
266.88 
265.38 
2a.e 
262.74 
258.84 
25k.:3 
251.05 
250.63 
250.21 
249.78 
245. C1 
238.53 
232.18 
225.85 
219.61 
213.36 
2cTI. l2 
2d.23 
2~3.11 
201.30 
199.49 
201 -81 
2Ck.53 
207.26 
2T.58 
205.85 
2rJ2.11 
198.9 
196.92 
109. 69 
202.46 
205.2; 
293.06 
199.51 
1?5 - 95 
192.17 

185.16 
183.24 

173.86 

170.16 
158.67 

18e. 34 

181.33 

178.40 

(%) 

-12- 
.1:! 
.56 
-36 

1.31 
1.61 
1.e7 
2.13 
2.42 
2-75 
3.10 
j.L$ 
3-90  
4.30 
4.61 
L.83 
L .?L 
L.96 
4.88 
L.7C 
L.67 
L.54 
4.37 
L.16 
3.96 
3.71 
3.35 
2.88 
2 . k  
1-9? 
1.67 
1.30 

* 74 . 00- 
.93- 

2.03- 
3.31- 
4.79- 
6.31- 
7.73- 
9. 02- 
10.18- 
ll.06- 
11.45'- 
11.41'- 
io. 93- 
10.26- 
S.LE!- 
a. 60- 
7.69- 
6.31- 
L. gc- 
2."7- 

.TO- 
1 . 6 L  
5-71 
4.68 
5.70 
6 . 3 ~  
6.S2 
7.04 
6.92 
6.33 
L.?O 
2.w 

D I 3 S I T Y  
dev i at im 

($1 
1.73- 
1.8 ;- 
1.9.4- 
1.35- 

.@- . q- 

.43 
-42 
.45 
-52 - 
.62 
-75 
.92 

1.79 
2!.& 
3.73 
k.65 
5.5e 
5 -91 
5.e6 
5-80 
6.0: 
6.25 
5 . 9  
5 .87 
6.k~ 
6.87 
7.23 
6.10 
5 . q  
k.11 
4.94 
6.00 
6.12 
6.68 
6.74 
6.66 
6.3? 
4.01 
1-56 

2.81- 
6.62- 

10.01- 
12.83- 
l h .  -9- 
14.44- 
13.85- 
13.22- 
13.59- 
15.2L- 
1L.76- 
:L * 08- 
11.51- 
7.$- 
4.75- 
1.59- 
1.19 
3.60 
5.32 
6.64 

11.25 
16.91 
23.87 

-70- 

9.20 

81 



FIGURE 39 
WALLOPS ISLAND, 1 OCT. 1966, 1128 GMT. 

IM) 

80 

- Y a -  3 - E 60 

5 < 4 0 -  

20 

0 

WIND DIRECTION WIND SPEED ERROR TENmRAlVRE ERROR HEIGHT 
degrees m/sec m/sec ( f 1 degrees Kelvin degrees Kelvin ( .f. ) meters 

I I I I I I I  

- - r  
- -kb 
- 

- :$ 
- L  

L 
-v - 

- - 5  
% 

BALLOONSONDE 

- 
I I I I I I  

160 200 240 280 

276.49 

11.75 
324.25 

265.60 

300.80 

269.62 

251.62 

276.12 

297 39 
253.19 

268.46 

244.98 
279 99 

164.25 
350.44 

11.18 
2.48 

11-75 
7.70 

18-55 
20.05 
28.87 
22.84 
25.w 
21-73 
22.54 
55.14 
13.09 
61.58 
66.71 

.74 
1.44 
2.84 
2.12 
1.95 
2.59 
2.25 
1.45 

9 96 
1-09 
2.11 
3.98 
3.62 
6.79 
7.92 

236.69 
251.67 
262.57 
262.68 
256.77 
2Y5.95 
253.92 
243.89 

214.65 
193 73 
184.51 
189 79 
189.40 
207.88 

234.36 

.45 
70 

1.00 
1.04 
1.16 
1.52 
1.42 

.79 

.46 

.48 
72 

1.08 
1.06 
1.68 
2 . d  

9285 95 
40257.60 
4474 3.85 
48462.25 
52076.00 
55595.80 

66144.60 
70728.60 
74354.20 
78254.60 
82004. i g  

87726.15 

59027 20 
62369.40 

85135.85 

WIND cum" 
m/sec 

KEIGHT SOUTH '.EST 
meters canponent (+) component (+) 

35000.00 

50000.00 

60000.00 
65000.00 
70000.00 

40000.00 
45000.00 

55000.00 

75000.00 
80000.00 
85000.00 

-1.09 10.07 
.12 2.84 

-11.14 -1.91 
-7.63 9.36 
-9.27 17.48 
5.96 26.24 

-51  24.40 
6.36 20 * 97 
6.37 26.03 

-5 -76 35.08 
56.63 -15.42 

LEGEND 

L 5 m/sec 50 m/sec 
or less 

DIRECTION OF 
lOm/sec  NORTH WIND 1 



F R E s m  
nt/sq neter 

mrs ITY 
ks/cu m e t e r  

mPmR%E F3ESSURE 
3ebgrees Yelvin deviat'or. 

($) 

228.86 5.02 
230.3' 5.27  
231.82 3.55 
233 - 30 5 .e7 

236.26 4.38 
23e.58 L.5' 

2L3. 43 4.76 
246.00 4.85 
2Q.51 L.92 
251.02 L.37 
253.L7 5.01 
255.9; 5.03 
258.f3 5 . 3  
262.76 5.01 
262.57 4.9t 
262.6~ 4.8;. 
262.63 4.55 
262.66 4-17 
261.72 3.76 
26o. 16 3.29 
258 - 53 2.74 
256.89 2.11 
256 55 1.L5 
256.32 .86 
256.e  -35 
255.70 .96- 
255.11 .L2- 
254.52 .7c- 
253.93 .92- 
250.9: 1.13- 
248.07 1. LO- 
245.00 1.72- 
242.30 2.m- 
239-77 2.23- 

29.72 2.K- 
230.73 2*+- 
225.62 2.5E- 
220.90 2.72- 
216.19 2.92- 

205.76 3.57- 
200.76 L.95- 
195.56 L. 66- 
192.25 5.71- 
189.85 5 -93- 
187.47 6.77- 
185.12 6.72- 
185 - 55 6.82- 
186.96 6.47- 
183 37 5.81- 
189 * 77 5.03- 
189.56 4. 2.8- 
r85.53 3.33- 
2.89. hi 2.49- 
195 - 55 1.57- 
202.68 .33 

29L.78 4.17 

24c. 99 4.65 

237-25 2.77- 

211.15 3.19- 

DDTSITY 
deviat Son 

(11 
1. j j  
1.56 
1.63 
1.77 
2 .Le 
3.27 
3.57 
2.92 
L.LL 
L. ZL 
1.57 
4.69 
4.86 
5.02 
5.16 
5.27 
5.60 
6.55 
7.36 
7.+ 
7.27 
7.M 
7.57 
7.57 
6.5e 
5-29 
4.m 
3 . 5  
2.13 
1.31 

.56 

.71 

.?O 

.7c 

.05- 

. 8 ~ -  
I. 51.- 
2.17- 
2.01- 
1.75- 
1.52- 
?.fL- 
1.06- 

* 79- 
.60- 
.51- 
1.40- 
2.72- 
'L .92- 
5. cj- 
7.33- 
9.62- 
9.65- 
9.56- e. 74- 
7.86- 
7 * ec- 
8 .as- 

10.56- 

a 3  



FIGURE 40 
NATAL, 1 OCTOBER 1966,2039 GMT. 

W I N D  DIRECTION W I N D  SPEED E" 
degrees m/sec m/sec ( k )  

97 94 12.77 1.43 
59.87 5.06 2.55 
238.07 7.94 5.49 
116.11 
229.94 

267.17 
291.51 
10.12 
276.10 
73.68 
68.91 
11.09 
73.95 
46.14 
Inn. 04 
39.31 
1.35. 1.5 

195 * 15 

7.75 
17.63 
38.63 
91-35 
26.76 
20.16 

5.29  
42.91 
45.61 
36.10 
6?.:8 
77.45 
48.42 
96.48 
68.Z5 

11.25 
6.57 
5-05 
7.14 
9.87 

3.46 
8.90 
10.34 
14.95 
18.55 
8.29 
22.75 
35.87 
94.64 

7-72 

100 

Y a 
t 
I- 

d 40 

WIND 
I m sec - 1  I 

TEMPERATURE ( O K )  

a4 

TEwmATuRE ERROR HEIGHT 
degrees Kelvin degrees Kelvin ( * )  meters 

239 91 
254.37 
260.31 
271.80 
269.43 
252.93 
250.64 
248.31 
233 79 
213.41 
200.21 
183.74 
178.82 
166. EP 
193.77 
220.86 
218.21 
200.22 

HJ3IGHT 
m e t e r s  

35000.00 
40000.00 
45000.00 
50000.00 
55000.00 
60000.00 
65000.00 
70000.00 
75000.00 
8 0 ~ . 0 0  
85000.00 
g0000. 00 

.27 
52 

1.59 
2.11 
1.62 
1.31 
1-37, 
2.20 
1.83 
1.61 
1.63 
1.73 
2.64 
2.95 
1.45 
4.04 
6 . U  
13.38 

WIND COMPONENTS 
m/sec 

cmponent (+) 
SCUM 

.89 
-2.01 
3.98 
8.61 
31 * 30 
-17 33 
-19.61 
-2.92 
-14.17 
-32.23 
-51.84 
3.01 

33820.20 
39656.60 
4-4028.29 
47661.69 
51225.15 
54-590.95 
58065.65 
61364.9 5 
65087.94 
69189.24 
73142 -95 
76959.20 
80613.65 
83685.99 
86217.24 
88h63.70 
71026.80 
93249.44 

WEST 
cclnponent ( + I  
-10.97 
-3.50 

3.07 
6.46 
7.87 
8.76 
-2.87 
-4.26 
-41.85 
-12.92 
-45.30 
-75.27 

LEGEND 

L 5 m/sec  50 m/se 
or less 

DIRECTION OF 
L i o m / s e c  NORTH WIND 



HEIGHT 
meters 

28000.00 
29000.00 
3m.00 
3lCOO.00 
32000.00 
33000.00 
34000.00 
35000.00 
36~00.00 
37000.00 
38000.00 
39000.00 
4oooo.00 
41000.00 
L2000 * 00 
43000.00 
LL000.00 
45000.00 
L6m.00 
~7000.00 
L8000.00 
L9000.00 
50000.00 
51000.00 
52000.00 
53000.00 
54000.00 
55000.00 
56000.00 
57000.00 
58000.00 
59000.00 
60000.00 
61000.00 
62000.00 
63000.00 
64oO0.00 
65000.00 
66ooo.00 
67000.00 
68000.00 
6gooo.00 
7m.00 
71000.00 
72000.00 
73000.00 
74000.00 
75OOO.00 
76000.00 
77000.00 
"0.00 
79m.00 
80000.00 
81000.00 
82000.00 
83m.00 
84000.00 
85000.00 
86000.00 
87000.00 
88000.00 
89000.00 
g0000. 00 
91000.00 
92000.00 
93000.00 

PRESsLlRE DENSITY T E M P E R A m  
nt/sq meter kg/cu m e t e r  degrees Kelvin 

04 
04 
04 
04 
03 
03 
03 
03 
03 
03 
03 

03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

03 

01- 
01- 
01- 
01- 
Ol- 
01- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
ck- 
04- 
04- 
05- 
05- os- 
05- os- 
05- 
05- 
05 - 
05- 
05 - 

227.50 
229.63 
231.76 

236.02 
233.89 

238 - 15 
240.35 
242.82 
245.30 
247.78 
250.26 

256.19 

258.91 
260. rr 
263.3 
266.5L 
269.70 
-1-57 
rlo.90 
270.24 
269.58 
265.74 
260.97 
256.21 

252 -73 
254.83 

257.55 

252.71 
252.03 
251-35 
250.68 
249.n 
243.27 
248.56 
245.83 
241.93 
2% - 03 
234.12 
229.25 
224.28 
a9.31 
214.35 
210.70 
297.36 
204.02 
200.69 
196.51 
192.19 
187.88 
183.68 
182.37 
180.99 
179.64 
177.32 
173 * L3 
169.55 
170.22 
180.84 
191.46 
292.44 
213.51 
220.48 
219.36 
23.8.24 

202.23 
a0.33  

PRESSURE 
devia t  im 

($1 
2.20- 
1.93- 
1.60- 
1.19- 
-72- 
.22- 
23 - 65 

1.e 
1.42 
1.77 
2.10 
2.10 
2.64 
2.80 
2.89 
2.90 
2.88 
2.89 
2.91 
2.95 
3.02 
5-05 
3.04 
2.93 
2.63 
2.17 
1-59 
1.00 

.48 
-02 
.%- 
-71- 
.99- 
1.24- 
1-49 
1.75- 
2.01- 
2.31- 
2.68- 
3 - 13- 
3 - 67- 
4.26- 
4.83- 
5.9- 
5.90- 
6.42- 
7.00- 
7.63- 
8.31- 
8.91- 
9.30- 
9.G 
9.62- 
10.08- 
10.92- 
11.91- 
12. 3b- 
11.83- 
10.44- 
8.21- 
5.3e 
2.11- 
-96 
3.49 
5.15 

DENSITY 
deviat ion 

(%I 
3. L7- 
3.69- 
3.82- 
3.89- 
3.88- 
3.23- 
2.52- 
1.96- 
1.42- 
.91- 
.47- 
* 03 
-60 
1-41. 
2.14 
2.78 
3.35 
3.1? 
3.04 
2.91 
2.61 
2.92 
3.20 
3.46 
4.84 
5-99 
6.70 
6.78 
5.65 
3.62 
2.71 
1.m 
1-10 
-85 
.62 
-38 
-14 
.29 
.42 
.18 
.49 
16- 
.96- 
1-73- 
2.48- 
2.83- 
7.15- 
7.51- 
3.97- 
5.85- 
7.53- 
8.95- 
7.90- 
6 . 3 ~  
5.10- 
6.50- 
12.4:- 
16.80- 
20.07- 
22.33- 
22.Ll- 
19.38- 
15.02- 
8.16- 
1.9- 

4.60 

85 



FIGURE 41 
NATAL, 2 OCTOBER 1966, 0220 GMT. 

WIND DIRECTION 
degrees 

92,2h 
59 19 
11.98 
42.08 

204.56 
212.21 
262.36 
323.87 
358.88 
85.58 

294.29 
230.04 
267.62 
91.30 

1.65. u 
78.60 

147.10 

WIND SPEED 
m/sec 

20.83 
5.01 
2.25 

11.02 
20.94 
20.30 
3:. s j ,  
34.25 
25.50 
38.35 
3.85 

13.76 
33.35 
63. It. 
55.18 
36.85 
68.91 

100 

8C 

5 
n Y 

c 
c 
- 
2 40 

20 

0 

86 

I I I I 

B A L L 0 0  N SO N 0 \ E 

I I I 
I 6 0  200 240 280 

TEMPERATURE (OK.) 

ERROR mP" EFGOR HEIGHT 
m/sec ( + I  degrees Kelvin degrees Kelvin ( & )  mters 

4.90 
6-29 
7.31 
2.01 
3 . a  
4.80 

15.64 
11.45 
17-32 
16.03 
3.16 
10 - 97 
8 - 0 7  
19.08 
17.20 
28.37 
25.96 

rrr' 

f6 A 
-$ 
// 
Y 

WIND 
( *  rec 1 t 

237,81 
252.03 
266.84 
271.89 
265.45 
258.20 
244.08 
241.53 
219.56 
135.5? 
184.31 
185.52 
191.78 
226.54 
252.10 
230.49 
218.69 

HEIGHT 
m e t e r s  

35000.00 
40000.00 
45000.00 

55000.00 
50000.00 

60000. oc 
65000.00 
70000.00 

80000.00 
85000.00 

75000.00 

90000. 00 

* 90 
1.14 
1.52 

.41 

.87 
1.12 
2.90 
3.33 
3.61 
?.57 
1.96 
2.83 
4.97 
3-91 
4.65 
5.77 
5.69 

33743.50 
39345.30 
435 57.45 
47070.60 
50499.05 
55460.00 
60279.95 
63854.90 
67811.70 
71611.04 

78787.79 
81710.19 
84107.60 
8a38.35 
886%. 3d 
9o8m. 50 

75272 30 

W I N D c C m a "  
m/sec 

ccarponent (+) 
soum 

.06 
-2.51 
-4.65 
15.08 
17-35 
5.46 

47-03 
-12.51 
-3.85 

5.74 
21.41 
33.19 

WESP 
component (c) 

-17.11 
-3.70 
-3- 30 
6.36 

10.62 
33.94 
14.49 

-21.81 
6.26 

19.99 
-4.4.12 
-36.93 

LEGEND 

L 5 m/sec 50 m/se 
or less 

DIRECTION OF 
L i o m / s e c  NORTH WIND 



HEIGHT 
R e t  e?-s 

-- ?Pnt-I,? 0.a 
2 y 3 -  03 
jriooo. 0c 
jrooo. 00 
32c)o0.00 
33ooo.on 
343GG.00 

3 6mc. 00 
37c00. 
3Eooo.00 
3:'ooo. 00 
Leow . 00 
41000.00 
42C'GC. 00 
430@0.W 
44000 * 00 
45OOS. CO 
46900.00 
I.70~0. xi 
48003. OC 
Lgoocl. 00 
5 om*?. 00 
5 1,?oo. GO 
52300.00 
53000.00 
54OnO. 00 
550CO. 00 
56000.00 
57000,30 
58000.00 
5900(3.m 
605~30.00 
61900. (3(3 
62~00. 00 
67000.00 
64000.00 
6 5 0 0 ~ 0 0  
66OQ3.00 
67000.00 
68000.00 
69000. 00 

71000.00 

35QOO. ri0 

700W. 00 

720O0.00 
73000.00 
74000.00 
75000.00 
76000.00 
n000.00 
78000.00 
73000.00 
8m0.00 
81000.00 
82000.00 
83000.00 
84000.00 
85000.00 
86000.00 
a7000.00 
8 a ~ . o o  
89000.00 
goO00.00 

04 
04 
dt 
Ol: 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
a2 
02 
02 
02 
02 
02 
02 
52 
02 
02 
02 
02 
02 
02 
e2 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

01- 
01- 
01- 
'?1- 
01- 
01- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
Oj- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
04- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 

226. jO 
22e. L7 
27jO.LL 

254 - 37 
236.34 
23e. L6 
241 .oo 
243.53 
246.07 &e. 61 
251.15 
254.33 
257. ah 
261.36 
26L.87 

263.9 
2770.34 
271 - 78 
2'7G.lL 
268.26 
266.38 
26k.71 
263.25 

260.37 
258.86 
256.61 

232.40 

267.47 

261.79 

25: .68 

247.82 
250.75 

2'A. 87 
245.56 

2Lo. 72 

229.62 
224.06 
21-8 37 
212. og 
205.61 
399- 53 
1gk. L8 
1gi .37 
s8B.26 
185.15 
1811.56 

185.25 
185.97 
lB.11 
190.25 
195.97 
2l0.47 
224.97 
236.32 
247.29 
246.69 
237- 08 
228.74 

242.85 
242.14 

235 - 17 

184.90 

223.15 

($1  
2.70- 
2.7+ 
2.45- 
2.1:- 
1.76- 
1.37- 
I. 02- 

-71- 
.12- 
.15- 
. O? 
.33 
-57 
-83 

1.13 
1.116 
1.80 
2.03 
2.32 
2.43 
2.54 
2.51 
2.38 
2.17 
1.88 
1.54 
1.21 

-90 
* €0 
* 25 
.14- 
- 53- 

1.10- 
1.67- 
2.10- 
2.42- 
2-59- 
2.75- 
3.00- 
3.37- 
3.86- 
4.50- 
5 -34- 
6-37- 
7.57- 
8.82- 

io. 03- 
11.21- 
12.24- 
12 * 3- 
13 37- 
1 3 . b  
12.98- 
12.22- 
11.13- 
9.26- 

2.18 

12.56 

21.80 

6.34- 
2.49- 

7.40 

17.35 

87 



FIGURE 42 
NATAL, 2 OCTOBER 1966,0820 GMT. 

\rim DD~ECTION WIND SPEED ERROR 
dsgrees m/sec m/sec ( - 1 1  

88.97 
332 78 
281.16 
202.69 
246.40 
271.81 
265.71 
281.40 
323.45 

37.63 
163.36 
146.87 
349.23 
45.19 

358.11 

16.94 
3.79 

10.69 
7.33 

31.93 
27.51 
21.38 
42.12 
45.17 
25.48 
21.93 
51.48 
70.09 
35.96 
72.24 

2.70 

9-51 
15.77 

13.66 
9.65 

17.29 
7.59 
4.93 

11.09 
11.15 
11.45 
22.14 
29.93 

2.41 

15.21 

88 

. .2? 93.01 15.34 
92.9'2 126.67 49.06 
48.46 146.18 133.23 

I I I 

BAL LOON SONDE 

160 I 200 W5P 240 200 d k  

WIND 
( m  le<.' ) 

TEMPERATURE ( O K )  

TEMPE- ERROR HEIGHT 
degrees Kelvin degrees Kelvin ( + )  meters 

241.59 
255.09 
273.36 

262.76 

271.83 
257.17 

245.30 
234.94 
217.41 
203.41 
208.45 
193.26 
1%. 34 
2ll.77 
188.43 
1%. 55 
159.77 
169.92 

HEIGHT 
meters 

40ooO. 00 
45000.00 
50000.00 

6oooo. 00 
65000.00 
7 m . 0 0  
75000.00 
80000.oo 
85000.00 
90000.00 

55000.00 

.43 
1.20 
2.14 
2.66 
2.92 
2.32 
1.65 
2.19 
1.47 
1.05 
2.09 
1.97 
1-79 
5.98 
4.88 
2.85 
6.75 

20.48 

WIND coMP0"Ts 
m/sec 

ccmponent (+ ) 
m m  

-2.92 
-2.10 
8.99 
1.53 

-1.72 
-30.27 
-25.07 

6.04 
56.06 

-44.45 
-41.50 

35104.30 
40828.15 
4512Q.75 
48707.60 
52202.00 
55598.40 

62146.55 

69812,24 
73689.24 

5,3918.35 

65781.94 

77422.35 
81004.15 
84016.10 
€!6495,80 
m76 .39  

933580.613 
91178.05 

WEST 
coanponent ( + ) 

-.96 
10.24 
12.59 
27.80 
28.01 
29 99 

15 
-13.86 
-31.70 
-16.28 
-61.95 

LEGEND 

L 5 m/sec 50 m/sec 
or less 

DIRECTION OF 
L i o m / s e c  NORTH WIND 



HEIGHT 
meters 

2?o(?o.w 
3m00.00 
31000.00 
32000.00 
33002.00 
34000.00 
350@0.oo 
36m.00 
370CC.00 
3eom.m 
39000.00 
4 m . 0 0  
4100~. 00 
4200~.  00 
~3000.00 
440W. 00 
45000.00 
46000.00 
L~ooc?. 00 
48mo.m 
4 9 m  * 00 
50200.00 
51m3.00 
52CGW.00 
53300.100 
54000.00 
55000.00 
56~10.00 
57000.30 
59m.00 
59c0$2 .co 
6 0 m .  co 
61000.1~ 
6 2 m . m  
63m.00 
&m.w 
65000.00 
66c4x.cn 
67000. QO 
f3000.cn 
6 9 0 ~ ~ ~ .  00 
70000~ 00 
7iOOO.00 
72000.00 
73000.00 
74000.m 
75oCr0.00 
760~0.00 
7 7 O o o . 0 0  
780m. 00 
79200.a3 
80000.00 
81000.00 
82~33.00 
83000.00 
84m.00 
85000.1m 
86000.00 
870w.00 
88000.00 
8913cjo.00 
9oooO.00 
grooo . 00 
92000.00 
93000.00 

PRES- DENSITY 
nt/sq meter kg/cu meter degrees Kelvln 

04 
04 a 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
w 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01- 

. 2 i ~ o r g  

.la06612 

.1549639 

.1330968 
~144635 
.%56422 
. a 4 3 9 1  
-7325- 
.63227& 
.5L65166 
* 4730644 
.4100551 
.3555006 
-3069325 
.265&3i 
.2jO4484 
.200:716 - 1773770 
.156e101 
.lW414 

.1106&6 

.98$1€!2 

A769242 
.5916255 
.5226868 
- 4685374 

. 1253a27 

.8842540 

."52151 

.4190601 
-3736970 
.330&58 
.2910228 
.256187? 
.2263&9 
-1997556 - 1757916 
.15~0809 
.1340670 
.1163922 
.1OOeiL3 
.8676a77 
.7323246 
.61882?8 

.4466308 

.3349619 

.2888172 

.2462402 

.2082Gkh 
-1760196 
.1486166 
.12&&7 
.9@30035 
.8084348 
*7197905 - 6382909 
-5507696 
-4635 016 

.3480208 
-3061399 
.2471350 
.1968648 

-5235045 

- 3873352 

*3923720 

01- 
01- 
01- 
01- 
01- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03 - 
03- 
03- 
03 - 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
03- 
04- 
04- 
04- 
OL- 
OL- 
04- 
&- 
04- 
6 
04- 
&- a- 
04- 
05- 
05 - 
05- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 
05- 

229.72 
231.66 
233.61 
235.55 
237.49 
239.44 
241.9 
243.70 
246 - 05 
248.41 
250.77 
253-13 
255.82 
263. q 
264.31 
268.59 
272.a 
272. g8 
272.55 
272 - 13 
270.60 
266.40 
262.21 
25.2 01 
258.48 
260.12 
261.77 
260.65 
255 - 39 
250.13 
245.03 
241.82 

235.40 
238.61 

230.82 
226.00 
221.17 
216.64 
213.17 
209.70 
206.23 
2~3.65 
2&.95 
26.25 
2a7.55 
207.18 
203.12 
'99.04 
194.98 
192.62 
191.53 
190.43 
189.34 
190.75 
204.20 
u1.65 
202.51 

188.03 

185.11 
173.47 
161.83 
163.55 
168.16 

193 - Og 

187.24 

PRESSURE 
dwiatim 

($1 

.36 
-76 

1.22 
1.69 
2.11 
2.L7 
2.78 
3-07 
T.33 
7.55 
3.76 
3.94 
4.16 
4.45 
4.82 
5.24 
5 -64 
5 .a9 
6.01 
6.08 
6.01 
5 -73 
5.23 
4.66 
4.23 
3.78 
5-84 
3.64 
3.26 
2.69 
2.00 
1.22 

.37 
-50- 

1.46- 
2 -49- 
3.61- 
4.75- 
5.89- 
7.02- 
8.12- 
9.01- 
9 - 54- 
9-71- 
9.57- 
9 - 32- 
9.06- 
8.80- 
8.48- 
7.96- 
7.18- 
6.33- 
5.14- 
3.36- 

-96- 

01 

1-45 
3.10 
4.14 
4.90 
5.53 
5.42 
3.82 
1-33 
.98- 

DEXSITY 
deviation 

($) 

1.80- 
1.86- 
1.87- 
1.81- 
1.W- 

-31- 
.Lo - 93 

1.39 
1.83 
2.21 
2.62 
2-85 
2.Q 
2.21 
2.01 
1.90 
3-50 
1.78 
5 . 4  
6.10 
7.70 
9.14 

10-39 
5.14 
7.21 

6.19 
7.21 

7-88 
7-67 
7.05 
6.52 
6.04 
5.m 
4.72 
3.41 
2.10 
.81 
-58- 

4.19- 
7.07- 
9.53- 

10.94- 
10.65- 
10.9- 
10.02- 
10.45- 
11.35- 

10.57- 
12.87- 
14.52- 
15.46- 
9.51- 
3.53- 

.06 
1.22 
2.98 
9.78 

17.83 
15.64 
11.66 

5-50 
5-03 

8.02 

11.94- 

89 



FIGURE 43 
NATAL, 2 OCTOBER 1966, 1409 GMT. 

WIND DIXZCTION 
degrees 

67.51 
95.01 

15q.03 
293.73 
268-45 
269.23 
234.89 
287.78 

318.41 
328.76 

280.58 
196.77 
142.03 
34.63 

335 52 
90.98 

124.05 

WIND SPIzED 
m/sec 

9.39 
5.45 
7.36 

15.61 
5.48 

44.30 
35 0 22 
13.10 
35.86 
31.50 
3.02 

60.72 
53-30 

159 37 
44.25 

113.44 
17.66 

1M) 

80 

- 
E M )  

n 

- 
Y 

c 
r 
- 

40 

20 

0 

90 

I I I 1 

1 

BALLOONSONDE 

160 200 240 280 
TEMPERATURE ( O K )  

ERROR TEMPExAm ERROR KE IGHT 
m/sec ( i )  degrees Kelvin degrees Kelvin ti) meters 

1-75 
2.50 
5.78 
6.93 
4.59 
8.13 

12.23 
9.11 
9.49 

11.08 
9.21 

11.02 
33.43 
39 07 
18.79 
30.90 
52-19 

4c 
%\ 7 

2 
4F 

Gf P 
? 

WIND 
n sec-’ ) 

242.64 
270.75 
271.03 
266.72 
261.99 
253.81 

226.91 
212.16 
218.76 
218.38 
202.58 
199.89 
185.91 
185.96 
166.18 

233.79 

149.02 

IIEIGHT 
meters 

40ooO. 00 
45000.00 

55000.00 
50000.00 

60000.00 
65000.00 
70000.00 

80000.00 
85000.00 
go000 . 00 

75000.00 

.35 
* 5 1  

1.15 
1.82 
1.95 
1.60 
2.97 
3.30 
2.54 
3.11 
2.61 
3.02 
6.99 
9.02 
6.50 
7.00 
7.37 

WIND C m  
m/sec 

ccmponent (+ ) 
SOlpM 

-1.30 
4.33 

14.83 
.34 

19.07 
-15 5 1  
-25.49 

17 
52 23 

-U6.OO 
-17.22 

36482.65 

50049.60 

60197.55 
63425.60 
67072.90 
71092.65 
74953.49 
78687.55 
82271.20 
85261.35 
87711.14 

92?61.!@ 

42180.50 
46490.75 

5 3519.15 
56900.70 

90072 * 99 

WEST 

-6.56 
-4.28 
4.33 

22.47 
e.73 
1 5 . u  
20.28 
3-15 
-.90 

-85.51 
-5.55 

cctnponent ( + I  

LEGEND 

L 5 m/sec k 50 m/sec 

DIRECTION OF 
or less 

1 L i o m / s e c  NORTH WIND 



dr 
04 
04 
03 
03 
03 
03 
03 
c3 
03 
c3 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

Oi- 
0 1 ~  
01- 
01 - 
c1- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
c2- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
02- 
03- 
03- 
07- 
03- 
03- 
03- 
03- 
03- 
03- 
0;- 
07- 
03- 
05- 
03- 
03- 
03- 
03- 
03- 
&- 
04- 
04- 
04- 
&- 
&- 
04- 
04- 
04- 
04- a- 
04- 
04- 
04- 
04- 
05- 
05- 
05- 
05- 
05- 
05 - 
05- 
05- 
05- 

22e .?? 
23o.ei 
232.64 
234.46 
236 -26 
23E.11 
23?-93 
241.75 
245.18 
250.12 
255 - 05 
253 -95 
264.92 

270.80 
TO-87 

270-9? 
270.L1 

269.86 

270-93 

26r.20 
267. :a 
266.77 
265.h2 
26Lt. 05 

260.82 
258.Lo 
255.98 
253.20 
2L7.13 
241.06 
235 -38 
232.38 
229.~5 
2rZ.82 
224.58 
220.54 
21G.h? 

213.68 

216.96 
218.61 
218.67 
218.57 
218.47 
a8.18 
2l3.95 
205.72 
205 -43 
202.34 
201.59 
200.84 
200.08 
196.M 
191.80 

185.92 
185.94 
183.53 

166.79 

262.69 

212.45 

23-5-52 

187.13 

175.16 

159-23 
151.73 

( '7,) 

* 12- 
. I C .  
-50 
.go 

1 . 3 ~  
1.6'~ 
1.91 
2.13 
2.33 
2.61 
3.00 
3-50 
1.10 
4.80 
5.5c 
6.w 
6.53 
6.84 
5.?9 
6-99 
6.92 
6.79 
6.6~ 
6.34 
6.0; 
5.72 
5.40 
5.c5 
4.66 
4.13 
7.36 
2. ?L 
1.16 

.05- 
:.IS.- 
2.28- 
3.37- 
4 .50  
5.66- 
6.68- 
7.35- 
7.67- 
7.63- 
7.28- 
6.65- 
5.74- 
4.51 
3.17- 
1.74- 

.26- 
1.31 
3.14 
5-15 
7.13 
8-95 

10-  39 
11.39 
u.09 
12.7b 
13.25 
13-15 
12.02 
9.71 
6.07 

91 


